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ABSTRACT

RUTH DE BRINCAT
INTEGRATED WASTE MANAGEMENT IN MALTA
– FUTURE SCENARIO DEVELOPMENT

Waste management is recognised as a major international environmental challenge since
it is considered to be the loss of environmental resources. The Sixth Environment Action
Programme (European Commission) calls for a cultural shift towards sustainable
consumption patterns to bring about a reduction in waste generation. In Malta, the scale
of waste generation, presently at 648 kg per capita (MEPA, 2008), and the need for
sustainable waste management policies are of particular concern.

The main objective of this dissertation was to adopt a systems view to evaluate the
current status of integrated waste management in Malta and anticipate possible solutions
in response to increased waste generation through the application of scenario planning.
Scenarios are developed to reduce uncertainty on possible future outlooks and are
constructed with the final goal of contributing towards sustainable development (Swart,
Raskin and Robinson, 2004). These valuable instruments enable policy makers to
comprehend the present situation, while emphasising any decisions to be taken in the
near future. This exercise enabled the formulation of proposed policy recommendations
on the basis of the outcome of data analysis of semi-structured questionnaires and
discussions with stakeholders and published literature on the subject including case
studies denoting successful experiences in other countries where appropriate.

Strategic cohesion amongst major stakeholders in the waste management sector was
identified as essential to ensure a unified approach towards the attainment of common
national objectives and avoid losses of efficiency and effectiveness brought about by

fragmentation. Also, the need to raise public awareness and social responsibility applies
particularly to waste prevention and minimisation measures because changes in
behavioural and consumption patterns are essential to accomplish waste reduction.
Source segregated kerb-side collection, increased producer responsibility, waste to
energy facilities, and the introduction of economic incentives and/or disincentives were
amongst the alternative waste management options considered.

In order to comply with Directive 2008/98/EC on waste, EU member states are obliged to
prepare waste prevention programmes by 2013. The six recommendations emanating
from the findings of this study provide a mainframe for a proposed National Waste
Minimisation Policy.
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Chapter 1: INTRODUCTION

1

1.1

Sustainable Environmental Resources Management

Sustainable development was defined as “meeting the needs of the current generations
without jeopardising the future generations’ potential to meet their own needs” (p.54) in
the Brundtland Report (Our Common Future) published by the World Commission on
Environment and Development back in 1987.

By means of this report, sustainable

development was firmly placed on the international political agenda.

The

interrelationship between the natural environment, economic development, the social
fabric and cultural values were identified as the basis of sustainable development and this
was subsequently reinforced during the Rio de Janeiro Earth Summit in 1992. Depletion
of non-renewable resources due to unsustainable consumption and production was
condemned and efforts to eliminate or reduce these patterns were identified as the way
forward (Nilsson, 1997). In line with this principle, the United Nations (UN), through
Chapter 21 in Agenda 21, reconcile waste management and environmental protection
stating that “environmentally sound waste management must go beyond the mere safe
disposal or recovery of wastes that are generated and seek to address the root cause of
the problem by attempting to change unsustainable patterns of production and
consumption”.

Waste is considered to be the loss of environmental resources and therefore waste
generation is deemed to be an indicator of the efficiency with which resources are
consumed (European Environmental Agency (EEA), 2007a).

This also illustrates the

intricate causal relationship between waste management and resource management.

“Sustainable resource management aims at securing the physical basis of society and
economy in the long run and in a way that neither resource extraction or use, nor
subsequent final disposal of waste and emissions exceed the capacities or tolerable limits
of nature or society, respectively” (Wuppertal Institute for Climate, Environment, Energy,
2002, p.7).
2

Nilsson (1997) argues that the realisation of sustainability in the long term depends on
closed-loop handling of resources attained by breaking up the linear material flow so as to
minimise the impacts on the environment. This is also in accordance with the remarks of
Connelly and Smith (1999), who attribute consumerism, mass production and resource
depletion to linear capitalist economies which should strive to become more circular and
reduced in size. They suggest that this is achievable through increased durability of
products and by opting to repair and recycle instead of resorting to mere disposal,
thereby treating used products as resources for other production processes.

Waste generation is not a new phenomenon. Since their existence, human societies have
had to deal with the challenges presented by the disposal of the waste generated
(Ponting, 1991), However modern societies have embarked to pursue the treatment of
waste as a resource and identify potential applications for its reintroduction into the
cycle.

This is congruent with the “resources/product/waste triangle” which is the

conceptual framework on which the European Union’s Thematic Strategy on the
prevention and recycling of waste (2005) is based.

Following the initial action called for at the Rio de Janeiro Earth Summit in 1992,
sustainable resources management and integrated waste management were discussed at
the World Summit on Sustainable Development in Johannesburg in September 2002.
Waste management was recognised as a major environmental challenge at international
level and a plan of implementation was drafted entailing the prevention and minimisation
of waste, while promoting reuse, recycling and the use of environmentally friendly
alternative materials. The participation of government authorities and all stakeholders
was also appealed to, in order to encourage stakeholder ownership in aiming to reduce
the negative effects on the environment and improve resource efficiency.

3

The European Council meeting in Gothenburg in June 2001 not only discussed the link
between resource use and efficiency and waste generation, but also included economic
growth into the equation, arguing that decoupling the latter from waste generation is
necessary to achieve sustainability. This is the core concept vis-à-vis waste generation in
the European Union Sustainable Development Strategy (2009) namely that the
relationship between economic growth, consumption of natural resources and the
generation of waste must change. Strong economic performance must go hand in hand
with sustainable use of natural resources and levels of waste generated.

In the Sixth Environment Action Programme for the European Community 2002 - 2012,
enacted with the objective to present a strategic framework for environmental policy
relevant to the major environmental challenges, sustainable use of natural resources and
prevention and recycling of waste were identified as two of the seven thematic strategies
called for. Due to the affinity of the two, the European Commission has developed and
adopted them in conjunction, stressing upon the integration of resource utilization and
efficiency, product design, and waste prevention and treatment. The reduction in waste
generation was discussed as a behavioural and lifestyle change of resource use, implying
the re-utilisation of waste as a resource to replace the use of raw materials. Apart from
better resource efficiency, waste prevention programmes have to be drawn to instill
these values in the communities and bring about a cultural shift aiming at sustainable
consumption patterns. This is crucial to ensure that the consumption of resources does
not exceed the carrying capacity of the natural environment.

During the International Consultative Meeting on Expanding Waste Management Services
in Developing Countries held in Tokyo, Japan (March 2010), economic growth,
urbanisation, industrialisation, unsustainable production and consumption patterns were
identified as the drivers of the rapid increase in volume of solid waste. It was debated
that this does not only have adverse effects on the natural environment and public health
both locally and on a global level but also threatens the attainment of the Millennium
4

Development Goals. This highlights the need of multi-lateral institutional arrangements
between developed and developing countries to assist in the provision of efficient waste
management strategies required to ensure public and environmental health.

1.2

Economic Growth and Waste Generation

As discussed earlier, resources management and waste generation exhibit a cause and
effect relationship. The efficiency with which resources are used and the quantities of
goods consumed, that is the production and consumption patterns, ultimately affect the
volumes of waste generated. The importance of the quantity of produced and consumed
goods reflects the strong link between the Gross Domestic Product and waste generation
(EEA, 2007a). Statistics show that the increase in the total waste generated and the
increase in Gross Domestic Product (GDP) are paralleled. One such example is the
reported total waste generation in Organisation of Economic Co-operation and
Development (OECD) Europe, which has increased by nearly 10% between 1990 and 1995
coupled with a growth of 6.5% in GDP (EEA, 1998). To this effect, the European Union
(EU) has recognised the decoupling of waste generation from economic growth, a
challenge which should be overcome to ensure sustainable development without curbing
prosperity.
In general, municipal and construction wastes are among the waste streams which follow
this pattern with the economic activity of the area under study (EEA, 2007a).
Nevertheless, certain countries exhibit this trend to a lesser degree than others. These
include Sweden and Germany which generate relatively little waste per unit of activity
(EEA, 2007a). This may be due to a number of factors including the structure of the
industrial sector (prevalence of the manufacturing sector over the services industry), the
use of the cleaner technology in production and other factors such as innate cultural
values of waste prevention.
5

Statistics related to waste generation are often based on municipal waste regarded as the
best indicator available for describing the general development of waste generation and
treatment especially in European countries (EEA, 2007a). The underlying reason is simply
because reliable data collection and coverage is available on this waste fraction and very
limited on others. Furthermore, the political emphasis on municipal waste is higher when
compared to other waste streams. The waste intensity, which is the amount of waste
generated per unit of GDP, is an index regarded as an indicator which shows the coupling
or decoupling of waste generation from economic activity. This allows for comparisons
between different countries and represents the eco-efficiency of human activities (EEA,
2007a).

1.3

Integrated Waste Management Systems

Waste as a management issue has been evident for over four millennia (Seadon, 2006).
The United Nations Environmental Programme (UNEP) attempted to define integrated
waste management in 1996 as “a framework of reference for designing and implementing
new waste management systems and for analysing and optimising existing systems”
(Seadon, 2006, p.1327).

The waste management hierarchy which describes the best treatment methods in order
of preference is considered to be the simplest example of integrated waste management
(IWM) (Turner and Powell, 1991). Integrated waste management systems take a broad
perspective by considering not only the direct impacts of waste management which
include amongst others transportation, collection, treatment and disposal of waste, but
also the indirect impacts such as the use of waste materials (Korhonen et al., 2004).
Ideally, integrated waste management should also proceed to bring about change in the
management of wastes from all media including solid waste, on which attracts most
6

focus, waste water and atmospheric emissions (Mc.Dougall, White, Franke and Hindle,
2001).

Past inappropriate methods of waste disposal, which revolved around dumping in landfills
or combustion of waste together with the subsequent detrimental effects to public and
environmental health, have triggered the evolution of the concept of integrated waste
management systems.

Land use conflicts and increased public awareness have also

contributed towards the promotion of this idea. Integrated waste management systems
depend on a combination of different waste treatment methods aimed at diverting waste
from being disposed of in landfills (Barlishen and Baetz, 1996). This enables integrated
waste management systems to be regarded as means through which sustainable waste
management can be achieved.

Increasing rates of waste generation attributed to population growth and increased
economic activity compounded the realisation of the adverse impacts of inappropriate
waste management. Changing lifestyles and consumption patterns brought about a
change in the characterisation of the waste streams in addition to the increased
quantities of waste generated. Waste management systems therefore have to adapt to
these changes accordingly. This also applies to the handling (or management) of waste of
hazardous and toxic nature resulting from industrialisation and economic growth.

To this effect, the complex nature of waste management, its associated costs and logistic
coordination have necessitated the need for multi-stakeholder involvement in every stage
of the waste stream (UNEP, 2009). An integrated approach to waste management
ensures all sources and aspects covering generation, segregation, transfer, sorting,
treatment, recovery and disposal are tackled in an integrated manner, with an emphasis
on maximising resource use efficiency. Integrated waste management systems include
the policy framework encompassing amongst others regulatory and fiscal measures, best
available technologies and voluntary measures to increase participation in the strategies
7

drawn up through awareness raising and self regulation. The benefits arising from the
implementation of integrated waste management allow for consistency and greater
objectivity (Seadon, 2006).

The grounds on which waste management options are selected are no longer dependent
simply on financial effectiveness. Other criteria such as recourse use, energy recovery,
and environmental damage are becoming increasingly important and are being given due
consideration. Therefore, multi criteria evaluations leading to systematic appraisal of the
alternative projects are carried out to identify the best option under a variety of
weighting scenarios (Powell, 1996). Indeed, in a study to evaluate different waste
management options, it was only when a high weighting was put on the cost criterion
that the landfill option become the option of choice (Powell, 1996).

Integrated waste management by definition implies the use of different tools and agents.
This eventually leads to the integration of systems and processes, depending on which
tools are applied (Seadon, 2006). However, integrated waste management is dynamic in
that, no single instrument can be considered to be the ultimate solution but the
parameters on which these different tools and agents are identified as being best suited
do change over time. The inclusion of authorities and stakeholders also plays an
important role in integrated waste management systems. A consistent message should
be delivered to the general public as clearly as possible to attract broad participation for
success and encourage societal change (Seadon, 2006).

Continuous data collection and monitoring of trends especially with regards to waste
characterisation and quantification, are vital to allow fine tuning of existing operational
stages of the waste management system and achieve locality-specific solutions directed
towards the ideal of a zero waste society. The concept of zero waste generation was
developed in 1995 and is based on an operating model wherein the generation of waste is
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minimised since all materials will be diverted for reuse, recovery or recycling before being
classified as waste (May and Flannery, 1995).

1.4

Research Objectives

The overall objective of this dissertation is twofold. The first is to assess the current
scenario with respect to integrated waste management in the Maltese Islands through a
systems dynamics approach including any proposed infrastructure in terms of total
capacity. The identification of key patterns, trends and underlying driving forces will
enable mapping of causal relationships providing a holistic concept to the situation
analysis. This will be integrated with the second objective being the development of
three plausible future outlooks of this sector through scenario building. These scenarios
are not predictions or forecasts but conceivable future occurrences that take into
consideration structural uncertainties. The three scenarios considered will be the trendbased scenario dealing with the most likely alternative, the contrasted scenario whereby
an extreme theme will be described and the horizon scenario in which the desirable
future is explained.
The response of the stakeholders in the waste management sector in the Maltese Islands
including public entities, private enterprises, Local councils and non-governmental
organisations to the semi-structured questionnaire prepared is the primary data source,
on the basis of which recommendations will be put forward to facilitate the route from
the current situation to the future vision.
The development of proposed policy options to cater for the increase in waste generation
anticipated in all three scenarios will provide a reference framework for the preparation
of a Draft Waste Minimisation Strategy for Malta, since no waste minimisation strategy
has to date been developed for the Maltese Islands. According to Directive 2008/98/EC
of the European Parliament and of the Council of 19 November on waste and repealing
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certain directives, member states are obliged to prepare waste prevention programmes
by not later than December 2013. To this effect, Malta is required to formulate such a
prevention programme to comply with its obligations.

1.5

Structure of Research

Following the definition of research objectives, the literature review will tackle four
emerging topics related to the subject of this research. The policy context within the
European Union regarding waste management provides the key backdrop to this research
and the European policy framework including all the relevant directives is discussed in
detail. A regulatory review of the waste management sector in the Maltese Islands
ensues with a description of its evolution over the years. The other theme delved into in
the literature review is the application of scenario development as a scientific tool. Its
use in different subject matters in sustainability science is explored, illustrated with
various examples.

Finally, a review of the use of scenario development in waste

management is considered, where instances in which scenario building was employed to
assess the state of affairs of this sector in a number of case studies are portrayed.
The literature review is followed by a detailed evaluation of current practices in waste
management consisting of a brief historical review of the evolution of waste management
practices and an overview of the patterns and trends observed in waste management
from an international, regional and local perspective.
The methodology employed in this research is then presented, including the research
methods, namely scenario building, and the use of semi-structured questionnaires and
data analysis techniques.
The data collected is subsequently analysed and discussed in the context of any emerging
indicators or patterns, and correlations between categorical variables are drawn.

10

Finally, the implications derived from the analysis of the data are transposed into a set of
conclusions and policy recommendations, which could be deemed of value and relevance
to the preparation of a national waste prevention policy.

11

Chapter 2: LITERATURE REVIEW

12

2.1

Preamble

Achievement of sustainable waste management is formulated through the integration of
the political and institutional aspects, the financial and economic dimensions, the social
impacts and the technical capacity (Schubeler, Wehrle and Christen, 1996). The political
and institutional considerations relate to the development of a legislative framework
within which the strategy is enacted and organisational structures and procedures are
ascertained. The financial and economic dimensions play a major role in that capital
investment and budgeting often govern the strategic planning process. Consumption
patterns and waste generation rates are determined by the socio-economic
characteristics and attitudes of the residents. Education and public participation can
induce changes in people’s mindset in the medium to long term. The technical capacity
concerns the implementation of the waste management strategy and the management of
the technical installations put in place to collect, transfer, recover, recycle or dispose of
the waste generated. Appropriate organisational capacity and cooperation between the
several stakeholders both in the public and private sectors is paramount to achieve
tangible results, which are subsequently reflected in improved public health and in the
well-being of the society as well as in the quality of the environment and the productivity
of the economy.

Common terminology and a definition of waste are required to enhance the efficiency of
waste management and achieve greater harmonisation.

The European Union

Commission and the Secretariat of the Basel Convention and the Organisation for
Economic Cooperation and Development (OECD) each have a formal definition of waste.
The European Union (EU) Council Directive of 15 July 1975 on waste (75/442/EEC) as
amended by the Council Directive 91/156/EEC in Article 1 claims that “waste shall mean
any substance or object in the categories set out in Annex I which the holder discards or
intends or is required to discard” (p.23).

The Basel Convention on the control of
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Transboundary Movements of Hazardous Wastes and their Disposal in Article 2 defines
waste as “substances or objects which are disposed of or are intended to be disposed of or
are required to be disposed of by the provisions of national law” (p.6). The OECD
describes waste as being “materials that are not prime products (ie products produced for
the market) for which the generator has no further use for own purpose of production,
transformation or consumption, and which he discards or intends or is required to discard”
(Glossary of Environment Statistics, Studies in Methods, Series F, No. 67).

The first

definition intends to be absolute and therefore no ambiguity in its interpretation ensures
common understanding. The Basel convention definition is relative to national law and
an argument between the meaning of the term “discard” versus “dispose” creates certain
inconsistencies which are resolved by the European Court of Justice confirming that the
interpretation should be based on the precautionary principle. The purpose of defining
the term ‘‘waste’’ is to enable legislators to demarcate unlawful practices which need to
be dealt with in an appropriate way (Seadon, 2006).

2.2

The Policy Context within the European Union

A series of incidents in the 1970s concerning handling of toxic waste including the
chemical accident in Seveso, Italy gave rise to increased public awareness regarding
environmental and more importantly human health. In direct response to the impacts
caused by these incidents safety regulations, codes, and standard practices were drafted.
These emphasised the need for legislative measures to regulate and control waste
disposal of particular hazardous waste.

The Waste Framework Directive and the

Hazardous Waste Directive were published in 1975. The two main objectives of these
legislative instruments are (i) the regulation of waste handling procedures so as to
minimise the negative impacts on the environment and human health and (ii) control on
the movement of waste within European countries. In 1989 the Basel Convention on the
14

control of Transboundary Movements of Hazardous Wastes and their Disposal was
enacted as a comprehensive international environmental treaty addressing cleaner
production, hazardous waste minimisation and control on the movement of such waste.
Waste legislation within the European Union comprises three main elements: the
horizontal legislation, the directives on treatment operations and the directives on
specific waste streams as illustrated in the box diagram below. The horizontal legislation
institutes the overall framework which sets out the principles of waste management and
specifies basic notions. It includes the Directive on waste (Waste Framework Directive)
and the Directive on hazardous waste. The directives on treatment operations are
concerned with the modus operandi of the different waste treatment options made use
of in member states and establish a regulatory framework with respect to their respective
technical standards. Most of the directives on specific waste streams quote stringent
targets to encourage reuse, recycle or recovery of the resource.

Figure 1: European Union Waste Legislation
15

The Waste Framework Directive on Waste adopted in 1975 (75/442/EEC) provided the
legal framework for the management of waste across the EU. The notion of the waste
hierarchy was introduced, emphasising waste reduction and minimisation, recycling,
reuse and the use of waste as an energy source. Other important principles of the
Commission’s policy include the proximity principle, the polluter pays principle and the
development of waste management plans, which are still retained in the latest
Framework Directive. Recently the Waste Framework Directive and the Directive on
Hazardous Waste were harmonised into one legal instrument. Permitting systems for
disposal installations and for waste carriers were also introduced as a result of this
directive. This directive was amended by Directive 75/439/EEC, 91/689/EEC, 2006/12/EC
and 2008/98/EC. Directive 2008/98/EC on waste repeals the mentioned directives with
effect from 12 December 2010. In the light of the increasing rate of waste generation in
Europe, this directive stresses not merely the reduction of the impacts of waste
generation on the environment but more importantly the prevention of such impacts.
This can be achieved by means of waste management plans and prevention programmes
with a view to decouple economic growth from the effects of increasing rates of waste
generation on the environment.

In the last decade, legislation on treatment operations was drafted to set technical
standards for the operations of waste treatment facilities.

Three recently adopted

directives are The Directive on Integrated Pollution Prevention and Control (IPPC)
(96/61/EC), the Landfill Directive (99/31/EC) and the Directive on the Incineration of
Waste (2000/76/EC). The outcome in terms of environmental benefit which resulted as a
consequence of the introduction of these directives was procured incrementally in the
following years due to the fact that provisions within the said directives allowed for
transitional periods for operating waste treatment facilities to adhere to the
environmental standards quoted. Moreover, these directives aspire to promote diversion
of waste from landfilling and incineration towards material reuse, recycling and recovery.

16

The Directive on Integrated Pollution Prevention and Control (IPPC) (96/61/EC) was
introduced in 1996 with the objective of preventing emissions into air, water or soil from
waste-related activities in higher risk industrial sectors to achieve a high level of
protection for the environment as a whole, through the development of a permit system.
Environmental protection is extended to include energy use, waste minimisation,
vibration and noise. Emission limit values, parameters or equivalent technical measures
are to be based on the best available techniques and technologies. In 2007, a recast of
this directive was underway. The recast includes the integration of the former IPPC
Directive with the Large Combustion Plants Directive, the Waste Incineration Directive,
the Solvents Emissions Directive and those related to Titanium Dioxide. The proposed
Directive on Industrial Emissions aims to ensure environmental and public health by
curbing industrial emissions into the atmosphere. This is achieved through the use of
best available technologies, the review of permits issued, inspections of the installations
and compliance with pre defined standards.

The Council Directive 99/31/EC of 26 April 1999 on the landfill of waste entered into force
in July 1999. The focus of this legislation was to prevent or reduce the negative impacts
of landfilling practices on the environment by establishing stringent technical standards
for landfill design and their administration. The Directive also sets out targets to decrease
the amount of biodegradable municipal waste sent to landfill by previously established
target dates. The Directive is intended to prevent or reduce the potential adverse effects
of the landfills to pollute surface water and groundwater, soil, and air, and also to
minimise the contribution to climate change.

Directive on the Incineration of Waste (2000/76/EC) aims to curtail the deleterious
environmental impacts caused by the incineration and co-incineration of waste including
pollution due to emissions into the air, soil, surface water and groundwater.

The

Directive quotes emission limit values as well as monitoring regimes for certain pollutants
such as dust, nitrogen oxides (NOx), sulphur dioxide (SO2), hydrogen chloride (HCl),
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hydrogen fluoride (HF), heavy metals and dioxins and furans. Application of technological
requirements and operational conditions, together with adherence to emission limit
values for incineration and co-incineration plants within the EU are in place to lower the
risks posed to human health.

Apart from the legislative measures regulating the operations of treatment facilities,
specific waste streams are also dealt with in a number of other directives, such as the
Directive on Batteries and Accumulators (91/157/EEC), the Directive on Packaging and
Packaging Waste (94/62/EC), the Directive on End of Life Vehicles (ELV) (2000/53/EC) and
the Directive on Waste Electrical & Electronic Equipment (WEEE) (2002/95/EC and
2002/96/EC).

The Directive on Batteries and Accumulators focuses on two main aims namely the
harmonisation of requirements for the smooth functioning of the internal market and the
minimisation of the negative impacts of batteries and accumulators on the environment.
The latter is achieved by banning marketing of batteries containing certain hazardous
substances and through the establishment of collection and recycling schemes with
quantified targets. The producer responsibility principle is also highlighted and rules and
provisions are quoted related to proper labeling and their removability from equipment.

Similar objectives to those applicable for the Directive on Batteries and Accumulators, are
reiterated in the Directive on Packaging and Packaging Waste.

These include the

harmonisation of national measures which would bring about reduction or prevention of
the impacts of this waste stream on the environment as well as the proper functioning of
the internal market related to this waste stream. The five-tier waste hierarchy concept is
called upon in this directive to ascertain prevention and minimisation of packaging waste
wherever possible, followed by re-use of packaging, and then resorting to recovery and
recycling of packaging waste, thereby reducing disposal and so diversion from landfills.
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The Directive on End of Life Vehicles published in the year 2000 tackles vehicle
dismantling and recycling. Vehicles or components of vehicles are to be reused, recycled
or recovered instead of being disposed of. Clear quantified targets for dismantling in an
environmentally sound manner geared towards reuse, recycling and recovery are set
within this directive. Provisions are also directed to the manufacturing industry of
vehicles, addressing design of product in particular recyclability of the vehicle and its
components.

Two directives are engaged in the management of e-waste that is, electrical and
electronic waste. Directive 2002/95/EC aims at impeding the use of hazardous substances
in electrical and electronic equipment. Heavy metals such as lead, mercury, cadmium,
and hexavalent chromium and flame retardants such as polybrominated biphenyls (PBB)
or polybrominated diphenyl ethers (PBDE) are classified as hazardous and therefore are
regarded as environmental and health hazards if treated inappropriately.

Safer

alternatives of the above-mentioned chemicals should be sought for their substitution in
the manufacturing processes. Directive 2002/96/EC was put forward to encourage the
collection and recycling of such electrical and electronic equipment as from February
2003. The directive proposes obligatory collection targets and urges member states to
design free of charge collection schemes to encourage public participation. These
directives were revised in December 2008 in view of the accelerated growth in the rate of
generation of this waste stream. Among the proposed provisions are the reduction of
administrative burdens and alignment with the new legislative framework for the
marketing of products in the European Union to support schemes already in place and
ultimately increase the amount of electrical and electronic waste collected for reuse or
recycling and thus reduce disposal which is to be carried out appropriately according to
set standards.
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In 2005, seven thematic strategies were launched by the European Commission (EC) as
legislative instruments which constitute frameworks of action in the four priority areas
identified in the sixth Environment Action Programme for the period 2002 – 2012, namely
climate change, nature and biodiversity, environment and health and natural resources
and waste. The environmental areas addressed in the seven thematic strategies are air
quality, the marine environment, the sustainable use of resources, waste prevention and
recycling, pesticides, soil quality and the urban environment. These offer a strategic
approach towards sustainable development.

Waste, together with natural resources was recognised as one of the four priority areas in
the sixth Environment Action Programme, and the thematic strategy on the prevention
and recycling of waste centers its strategy around the resources-product-waste triangle
not through the alteration of existing legislation, but by the evolution of the latter.
Waste generation is the by-product of resource use, which in turn represents a resource
in itself that has the potential to be exploited through reuse, recycling or recovery. The
foundations of this thematic strategy are the minimisation of the environmental impacts
resulting from resource use and the adoption of a life-cycle approach to reduce these
impacts.

The way forward towards waste prevention and recycling was discussed

extensively by means of a consultation document issued in 2003 to which several EU
stakeholders responded including central governments of member states, business
entities and non-governmental organisations. This consultation exercise together with
further research and analysis led to the transformation of this preliminary communication
into the thematic strategy which proposes concrete actions to be pursued. These include
the introduction of economic instruments to promote waste prevention and recycling,
which would lead to landfill diversion; the establishment of further landfill bans since
landfilling remains the most widely used waste management option in the EU; the
assembly of waste prevention programmes based on best practice and common EU
standards for recycling and recovery amongst others.
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Transposition of EU Community law into national law is the first step towards achieving
the set environmental objectives. Nevertheless, the latter materialise if political priority
is applied and regulations are implemented and enforced, a task to be endorsed by the
individual member states.

2.3

Regulatory Review of Waste Management in the Maltese Islands

Environmental legislation has developed fairly recently in the Maltese islands since it has
not been at the forefront of the Maltese political agenda in contrast to economic growth.
The absence of an environmental strategy led to unsustainable development with
repercussions still visible to date on the state of the environment such as land use
changes and waste management. Waste management practices involved dumping waste
in two designated landfills that of Maghtab, situated in the North-East of Malta and
Qortin in Gozo.

Malta’s accession to the European Union has brought with it binding commitments in
environmental protection, sustainable resource management and related areas including
solid waste management.

The Waste Framework Directive (2008/98/EC repealing 75/442/EEC) of the European
Parliament and of the Council on waste and the repealing of certain directives establishes
obligations for the drawing up of waste management plans.

The Pre-Accession

Programme 2003 allocated approximately Euro 138,000 for the preparation of the
relevant documentation for the development of a national solid waste management
strategy in line with the Acquis. To this effect, the Solid Waste Management Strategy for
the Maltese Islands completed in 2001, was endorsed by Cabinet and represents the
intended national policy direction. It sets out and addresses the requirements to comply
with EU legislation and identifies targets to be achieved over a period of years up to 2014.
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Recently, a consultation document with the first update to this strategy was issued - The
Solid Waste Management Strategy First Update Consultation Document, 2009. The latter
incorporates the objectives within the Directive 2008/98/EC of the European Parliament
and of the Council of November 2008, stating that the ultimate aim of this waste
framework directive is the reduction of landfilling and incineration as waste disposal
methods. The five-stage waste hierarchy is introduced so as to maximise waste as a
resource. Nevertheless disposal is inevitable where recovery is not undertaken, thus safe
disposal operations including nonhazardous landfill facilities are obliged to ensure human
health and environmental protection by abiding with the specifications of the permits and
registrations as defined in Chapter IV of the Directive 2008/98/EC. In this regard, major
funding opportunities from the EU were resorted to so as to upgrade waste infrastructure
including engineering landfills to ensure that waste disposal practices are compliant with
EU legislation.

The implementation of the waste management strategy is the

responsibility of the Ministry for Resources and Rural Affairs under the direction of the
Office of the Prime Minister, who is responsible for waste policy.

The Environment Protection Act (Cap 435) is intended to be an enabling legislation
instrument for a suite of other regulations that result from the transposition of EU
directives into national law.

This Act empowers the Minister responsible for the

environment to nominate a body to be the competent authority. Currently, the principal
authority responsible for the formulation and implementation of policies relating to the
promotion of sustainable development, protection and management of the environment,
the sustainable management of natural resources, and other matters necessary for the
better execution of the provisions of the Act is the Malta Environment and Planning
Authority (MEPA). MEPA is responsible to regulate management and disposal of waste,
and to provide for registration and licensing waste management operations.

The Eco-Contribution Act (Cap 473) of 2004 aims to play a decisive role in the
management of waste or end-of-life products by the application of an eco-contribution
22

on a selected number of products which generate waste. Producers and manufacturers of
such products are deemed responsible for the management and disposal of this waste
and are obliged to either develop a recovery scheme or pay for the costs incurred by
Government when the specific product ends in the general waste stream. MEPA is to
ensure implementation and as a means to facilitate such task, guidelines and
recommendations were issued. This act is in accordance with the polluter pays principle.

WasteServ Malta Ltd., a government owned company,

was established in 2002 to

provide and finance public waste management facilities and services, retaining ultimate
responsibility and serving as an operator of last resort. In view of the autonomy and
jurisdiction assigned to local councils through the Local Council Act, local councils bear
the responsibility for organising the provisions of municipal solid waste (MSW) collection
services.

2.4

The Application of Scenario Development in Sustainability Science

Even though sustainable development is high on both international and national political
agendas (United Nations Economic Commission for Europe, 2004), the world
development continues to move in an unsustainable direction (Swart, Raskin and
Robinson, 2004). This is agreed upon both from the scientific and political spheres. The
United Nations Environment Programme (2002) in a review of the state of the
environment concluded that both the human and environmental circumstances have
changed considerably and inequitably across the world over the last 30 years. This has
brought about the deterioration of Social and environmental conditions in certain
countries, resulting in threatened life support systems.

Further evidence to this

statement is provided through advanced environmental measurement techniques which
have shown that the current demand on the earth’s resources is not sustainable since the
capacity of natural resources is compromised (York et al., 2004).
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Developing appropriate techniques and methodologies through which unsustainable
trends, observed in the relationship between society and its needs and the natural
systems are fully understood is paramount. This is required to examine complex issues
such as those related to sustainable development in which multiple parameters affect the
future outlook. A key challenge of sustainability is to examine the pathways of combined
social and environmental systems under conditions of uncertainty, and complexity (Swart,
Raskin and Robinson, 2004). For this reason, in their paper The problem of the future:
sustainability science and scenario analysis, Swart et al., recognise scenario analysis as
being among the ideal applications together with participatory and problem-oriented
approaches.

Research in the field of global environmental change has been conducted to explore the
interdependence of natural and social systems most of which was co-ordinated by the
World Climate Research Programme (WCRP), the International Geosphere-Biosphere
Programme (IGBP) and DIVERSITAS (2001). Still, however, the link between sciencedriven research activities and sustainability policy development remained weak (Cohen et
al., 1998). Scenario analysis can provide the science-policy interface required to address
these critical issues, and thus result in the attainment of a set of alternatives taking into
due consideration different sets of variables.

Scenario analysis has been defined in several ways and applied to various situations. Even
though scenario development as an application in strategic organisation has a long
history, a common set of definitions and procedures have not been attributed to it,
thereby creating ambiguity, which is regarded by many as a strength (Swart, Raskin and
Robinson, 2004).

The broad use of the term scenario can be traced to post-World War II strategic studies,
with Kahn and Weiner being the pioneers (1967). Shell employed this technique in the
1970s to evaluate future possibilities relevant to the company’s operations (Wack, 1985,
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Schwartz, 1991, Shell, 2002). After the Brundtland Report (WCED, 1987) and the 1992 Rio
World Conference on Environment and Development, global scenarios started to become
increasingly used to address sustainability challenges related to themes including climate
change, water scarcity, public health, and land use (Rotmans and de Vries, 1997). One of
the most popular applications of scenario building is the Intergovernmental Panel on
Climate Change series of greenhouse gas emissions scenarios studies which became
successively more sophisticated (Intergovernmental Panel on Climate Change (IPCC),
1990, Leggett et al., 1992, Nakicenovic and Swart, 2000).

Through scenario analysis, stakeholder communities relate to the policy dimension which
incorporates elements of sustainability questions by means of the participatory approach
(Swart, Raskin and Robinson, 2004). To this effect, scenario development is an effective
tool in assessing integrated waste management system which seek to be environmentally
sustainable, economically viable and socially acceptable (Nilsson-Djerf and McDougall,
2000).

2.5

Scenario Development in Waste Management

2.5.1 Case-study: Sweden

This case study was conducted in three Swedish municipalities to assess which
combination of waste management tools is better suited for the needs of the local
environment. Eight scenarios comprising different recycling options were set up for each
municipality.

The simulation model Orware (organic waste research) was used to

calculate material and energy flows in waste management based on life cycle assessment.
The quantification of emissions, energy use and financial costs were established on
general figures, assumptions and equations (Eriksson, Carlsson Reich, Frostell, Bjorklund,
Assefa, Sundqvist, Granath, Baky, Thyselius, 2005).

25

Conclusions from this study show that increased recycling of energy and materials as
opposed to landfilling leads to lower environmental impact, lower consumption of energy
resources, and lower economic costs. Therefore landfilling should be regarded the least
preferred option not only because of the resultant adverse environmental impacts but
also due to resources less especially of energy-rich waste. The balance between the
different waste management technologies used should take into consideration the byproducts of these processes and their advantages and disadvantages such as the
generation of district heating, electricity, vehicle fuel, plastic, cardboard, and fertiliser
(Eriksson et al., 2005).

2.5.2 Case-study: Wales

A similar case study was carried out in South Wales, United Kingdom. The environmental
impacts together with the financial expenses, employment and recovery rates of different
waste management options were compared by modeling four waste management
scenarios using a life cycle assessment computer model (Emery, Davies, Griffiths, and
Williams, 2007). These were:


Do Nothing Scenario: in which all of the MSW recovered was disposed of in a
landfill.



Meet 2009/2010 Wales Recovery Targets: whereby recovery targets for 2010 were
achieved through a combination of recycling and composting. The remaining MSW
was disposed of in a landfill.



Meet 2020 Landfill Directive Targets: these targets were met through a
combination of recycling, composting and incineration, while any remaining MSW
was disposed of in a landfill.



Burn All Scenario: this option considered 100% of the MSW recovered was
incinerated.
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This analysis showed that an integrated waste management approach in which different
techniques are availed of depending on the waste stream being treated, will turn out to
be the most appropriate approach in terms of the economic, environmental benefits and
also within the social context by the creation of employment opportunities (Emery et al.,
2007).

2.5.3 Waste Infrastructure in 2030

In the article entitled A new paradigm for waste management by Dijkema, Reuter, and
Verhoef (2000), waste is defined as “an emerging quality of a substance” (p.663).
Scenario development was adopted as a tool to provide information and support to
decision makers to assess the waste infrastructure of 2030. The main drivers of change
were identified to be public awareness and attitude and technological development.

Four scenarios were constructed namely Garbage Land representing a society in which
environmental issues are not considered to be important, Green Archipel, symbolising a
sustainable society with a positive public attitude, Techno-Dream, a scenario in which
technical solutions are identified to treat waste appropriately, and Opportunia whereby
problems and solutions are erratic, and the people continue to behave opportunistically
and the free market reigns (Dijkema et al., 2000).

Through the use of these images, which the authors consider as extreme realisations of
the development of waste management infrastructure, public awareness and attitude are
regarded as pivotal in that, ethics and social codes. especially related to consumption and
production patterns, waste separation at source and the compliance to regulatory and
economic incentives and deterrents, are the main drivers.

Even with respect to

technological advancements, it is the public who acknowledges their acceptance.
Therefore information moulds the future of integrated waste management and other
sustainable development issues (Dijkema et al., 2000).
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Chapter 3: CURRENT PRACTICES IN
WASTE MANAGEMENT
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3.1

Evolution of Waste Management Practices

Waste is an environmental, social and economic challenge.

Laws related to waste

management date back to 500 BC in the Greek civilisation which banned disposal of waste
in the streets of Athens. At the time, waste was transported to a designated area outside
the confines of the city into an open dump. Evidence shows that in Palestine, during the
early years of the first millennium, waste was incinerated (Williams, 2005). During the
World Wars, including the inter war period, records disclose a decrease in waste
generation owed to reclamation and recycling. The driving force for such a trend was not
the concern about the environment but rather to maximise the use of the available
resources.

A string of environmental incidents in the 1970s including the Bhopal incident in India, the
Seveso disaster in Italy and the Love Canal tragedy in the USA (Richards, 1999) amongst
others, instigated increased awareness associated with the negative effects of
unregulated waste disposal (Miller and Spoolman, 2009). Public outcry led to the first
attempts in drafting legislative measures to rigorously control waste management
practices. These were consolidated in the 1980s and in the years which followed as a
result of European Union legislation which, through an established regulatory framework,
initiated the implementation of measures which safeguarded public and environmental
health. At the forefront of such measures is the hierarchy of waste management put
forward in the Waste Framework Directive published in 1975. Numerous other directives
followed aimed at regulating waste management operations as well as specific waste
streams in most cases by means of stringent targets set by the relevant directive.

Waste tends to conjure up negative perceptions due to a long history of mismanagement
and is usually associated with litter and rubbish, toxic waste dumps and public health
hazards. In the last thirty years however, waste management has been one of the main
axis of the European Union’s environmental policy and this has led to a revolution in
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approach (Delbeke, 2009). Waste is increasingly being regarded as an opportunity and a
potential resource. This leap forward has brought about radical changes not only in the
environmental sphere but also from a socio-economic perspective. Jobs and business
opportunities were generated (Steinzor, 1996) and according to the Thematic Strategy on
the prevention and recycling of waste, the waste management and recycling sector
experienced a high growth rate with an estimated turnover of over €100 billion for EU-25.
The affiliation between the recycling industry and the manufacturing industry proves to
be beneficial to both parties resulting in positive impacts on the environment.

At present, EU member states have to abide by strict environmental standards which
regulate the operations of waste treatment facilities including incinerators and landfills,
whilst applying the concepts described by the waste hierarchy of re-use, recycling and
energy recovery applied to regulated waste streams – namely packaging waste, end-oflife vehicles, waste electrical and electronic equipment and biodegradable waste.
Diversion of waste from landfills, with landfilling regarded as the least desirable waste
treatment method, is the ultimate aim which in turn contributes significantly to the
reduction of greenhouse gas emissions and increased environmental protection.

Figure 2: Waste Hierarchy as in Directive 75/442/EEC
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Nevertheless, statistics show that the rate of waste generation is still on the increase
(EEA, 2009).

The notions of waste prevention and minimisation are not properly

addressed and in some cases, legislation is poorly implemented (EC, 2010). Member
states have not established action plans which tap the full potential of prevention and
recycling in their respective national approach. Waste generation is intimately tied to
resource use, in that unsustainable trends in waste generation indicate inefficient use of
resources, apart from other negative environmental impacts caused, such as the
generation of greenhouse gas emissions and increased economic costs to ensure proper
treatment of the waste generated. Thus, even if the basic regulatory frameworks are in
place, and enforcement is improving, sustainable resource production and consumption
are critical. Wastage should be avoided by regarding waste as a potential resource.

3.2

The Current Scenario

3.2.1 The International Situation

Waste can be described as a local to global issue that has an impact on a very wide range
of stakeholders. Developed and developing countries alike are pursuing the objective of
improving waste management systems acknowledging its importance with regards to
public health and environment protection. In general, developing economies aim at
improving basic waste management practices to reduce public health concerns by
ensuring safe disposal of waste especially with regards to municipal solid waste and
hazardous waste.

The most commonly exercised waste management practice is

landfilling (Little, Grogan, Smith and Torres, 2007) and the majority of developed
countries already provide citizens with the necessary waste infrastructure regulated by
legislation measures in this regard. Their efforts are now being directed towards reducing
waste generation rates and promoting recycling, reuse and recovery.
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The Basel Convention on the control of transboundary movements of hazardous wastes
and their disposal was the most important initiative undertaken at an international level
in relation to waste management. It introduced a system for controlling shipments of
waste being exported and imported between different states. Disposal of hazardous
wastes and the reduction in volume of such exchanges to protect human health and the
environment were also addressed in this multilateral treaty. This also led to reinforcing
institutional and non-institutional capacities in waste management in developing
countries reducing the risks of shipments of uncontrolled waste.

In June 2004, at the G8 summit in Japan, the world’s major industrialised democracies
first proposed the Kobe 3 R Action Plan, aiming to Reduce, Reuse and Recycle waste. This
plan is an international effort intended to improve resource productivity and aid in the
development of integrated waste management strategies in developing countries. Japan
prompted this initiative based on the spirit of the “mottainai” a concept based on
Buddhist philosophy encouraging use of resources to the full whilst minimising wastage.
This strategy establishes sound material-cycle societies internationally where limited
resources are valued by endorsing the development of 3Rs-related science and
technology through collaboration among countries, stakeholders and international
organisations.

Japan has extensive legislation related to waste and sustainable production and
consumption policies which follow the 3Rs principle - reducing, re-using and recycling.
Among the legislative measures enforced are targets set to achieve waste prevention,
waste recycling and avoidance of final disposal. Laws similar to the European directives
regarding recycling of packaging waste, electric and electronic waste and end-of-life
vehicles are also in place together with others covering food waste and construction
material. Japan aims to recycle 24 % of municipal waste and to limit final disposal of
waste to 50 % of the amount of waste generated. Economic instruments are also resorted
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to by some local governments which set waste treatment fees and levy taxes on landfilled
industrial wastes.

According to the report “Waste Management in China: Issues and Recommendations”
issued by The World Bank in 2005, China recently surpassed the United States as the
world’s largest municipal solid waste generator. China is experiencing a fast increase in
solid waste quantities and a number of laws related to waste management have been
enacted pursuing the objective of promoting a circular economy. However China is still
developing medium and long-term plans for the development of this concept.

Waste legislation in the United States has developed at Federal and State levels. The
Federal government has put forward a 35% recycling target for municipal waste
supported mostly by voluntary agreements and through the promotion of smart design.
State laws focus on reducing landfilling and encouraging recycling of various waste
streams, some mirroring the aims of the EU Recycling Directives on packaging and
packaging waste and e-waste.

Figure 3: OECD Countries Municipal Waste Generation
Source: Waste Management in China: Issues and Recommendations May 2005
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Nevertheless the United States features among the countries with the highest rates of
municipal solid waste generation (United Nations Environment Programme, 2010) as
shown in Figure 4 below.

Figure 4: Volumes of municipal solid waste collected worldwide
Source: Trends in Sustainable Development, United Nations Environment Programme, 2010.

The socio-economic, cultural and institutional context in the developing world requires
special consideration of appropriately adapted technologies and capacity building,
including the improvement of skills and know-how at local government level. Innovative
and integrated collection, recycling and disposal systems of municipal solid waste,
involving community participation, public-private partnerships, micro-enterprises, and
scavenger cooperatives, are steps in the right direction.
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Solid waste management systems in a developing countries experience an array of
problems, including low and irregular collection coverage, open dumping, uncontrolled
incineration and scavenging activities (Ogawa, 1996). Rates of waste generation are
dependent on consumption patterns based on the level of institutional and commercial
activities reflecting the trend that the higher the economic standing, the greater the
volume of waste generated (Eawag and Sandec, 2008). This is reflected in Figure 5 below
whereby countries are classified according to their gross national income as described by
The World Bank’s income classification and their respective municipal solid waste
generation rates. (The income groups, classified according to the Gross National Income
per capita in 2006, are the following: low income, US$ 905 or less; middle income, $ 906
to $ 11,115; and high income, $ 11,116 or more.)

Figure 5: Municipal solid waste generation (kg/capita/year) in 25 countries according to their
Gross National Income (GNI)
Source: Global Waste Challenge: Situation in Developing Countries, Eawag & Sandec, 2008
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Institutional, technical, financial and social constraints limit the development of waste
management strategies in these countries. Through bilateral and multilateral agreements,
some developing countries succeeded in gaining collaboration from external support
agencies for projects aiming to improve waste management.

An integrated waste management approach is a crucial part of international and national
sustainable development strategies. The 3R concept - Reduce, Reuse, Recycle, advocated
by the G8 in the Kobe 3R Action Plan which is also endorsed by the United Nations,
encapsulates well the life-cycle approach to waste giving priority to waste prevention and
minimisation as mirrored by the waste hierarchy described in the EU directive published
in 1975, the Waste Framework Directive.

3.2.2 Trends in the European Union

The waste hierarchy is the concept which underpins waste legislation in the European
Union. It describes in descending order the most desirable waste treatment options
starting with prevention, re-use, recycling, recovery and landfilling, the latter being the
least desirable option. In the various directives, the main objective of the EU is to move
towards a recycling and recovery society but diverting waste from landfills as much as
possible.

The most common waste treatment option resorted to at present in the EU with regards
to municipal solid waste is landfilling, accounting for 49% of the total waste disposed. This
is followed by incineration at 18%, and with recycling and composting constituting the
remaining 33% as shown in the graph shown in Figure 6 (EC, 2003). Recycling of municipal
waste (MW) has nearly doubled between 1995 and 2003 to reach 82.3 million tonnes.
Incineration is on the increase although on a much slower rate. Energy recovery being
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generated from incineration is about 8 million tonnes oil equivalent of energy. New
Member States which joined the EU in 2004 and in 2007 have aligned their legislative
frameworks accordingly with the Acquis.

Figure 6: Waste Treatment Methods in the EU
Source: Preparatory work for the development of the Thematic Strategy on the Prevention and
Recycling of Waste, European Commission, 2003.

Major investments were required to conform with the directives related to waste
management. In the coming years, this should bring about a favourable evolution of
current practices and statistics being presented. Currently, there are wide discrepancies
between Member States, ranging from those which recycle least (90% landfill, 10%
recycling and energy recovery) to those which are more environmentally friendly (10%
landfill, 25% energy recovery and 65% recycling) (EC, 2003).
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On the basis of statistics collected by Eurostat in 2002, in the report entitled ‘Vital Waste
Graphics’ (2004), the United Nations Environment Programme (UNEP) summarised the
combination of different waste treatment methods used in the European Union with the
respective percentages in selected countries as shown in Figure 7. This reinforces the
previous statements, namely that landfilling is the option most resorted to and that
different waste management strategies are followed in the various member states. In
both OECD and non OECD countries increased rates in waste generation are expected,
with non OECD countries experiencing a steeper growth. Recycling practices are
projected to become more prevalent over the coming years.

Figure 7: Current and Projected Waste Treatment Methods
Source: Eurostat, 2002 published in Vital Waste Graphics (UNEP, 2004)
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As illustrated in Figure 8, derived from the latest data published by the European
Environment Agency in September 2009, overall waste volumes are growing. A
correlation between total waste generation and the Gross Domestic Product (GDP) was
observed as the former increased by 10% between 1990 and 1995 in the EU and
European Free Trade Association (EFTA) whilst the GDP augmented by 6.5%. Municipal
solid waste (MSW) generation is known to have contributed in a significant way to this
growth rate. Likewise, between 1995 and 2003 both municipal solid waste generation
and GDP in EU-25 increased by 19% (EEA, 2009).

Figure 8: Municipal Solid Waste generated in EU member states
Source: EEA, 2009

This coupling between the economic growth and the waste generation is observed in
many member states, however not in all of them. Figure 9 shows that Norway has
following this coupling pattern, while Germany has managed to decouple these two
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variables and whereas the economic growth of the country continues to increase, the rate
of waste generation decreases over time as depicted in graphical form in Figure 10.

Figure 9: Trends in waste generation and GDP in Norway

Figure 10: Decoupling of waste generation from GDP in Germany between 2000 and 2006
Source: German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety,
2008
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Future scenarios anticipate increased economic growth which, together with the
predicted increase in population to more than 7 billion by 2020 (United Nations
Population Division, World Population Prospects, The 2008 Revision), make the prospects
of increased volumes of waste being generated very plausible. The Organisation for
Economic Co-operation and Development (OECD, 2001) foresees an increase in MSW
generation until 2020 at a slightly slower rate than that at present. In the Thematic
Strategy on the Prevention and Recycling of Waste, the Joint Research Centre (JRC)
calculated an increase of about 40% when compared to 1995 figures in MSW generation.

3.3

The current scenario in the Maltese Islands

In 2001, the Solid Waste Management Strategy for the Maltese Islands stated that the
amount of solid waste produced per annum totalled around 1.4 million tonnes which
included inert and hazardous waste most of which was, at the time, disposed of as
untreated at the Maghtab landfill site. The trend-based scenario, on which the then
current rate of waste generation was extended, envisaged the doubling of the total waste
by 2010 that is, approximately 2.8 million tonnes per year. This scenario was described as
“environmentally and economically untenable” (Ministry for the Environment, 2001,
p.18). The latest statistics published by the National Statistics Office (NSO) in January
2010 recorded a total of 287,540 tonnes of waste disposed of in the non-hazardous public
landfill in 2008, 265,708 tonnes of which were municipal solid waste.

One of the main challenges discussed within the Solid Waste Management Strategy was
the improvement on the infrastructure for the handling and disposal of waste. Closure of
the Maghtab and Qortin landfills had to be effected before the accession in the European
Union. In 2004, the first engineered landfill, compliant with all the relevant directives was
operational. A second engineered landfill, a hazardous waste storage and treatment
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facility in Ghallis (the latter not yet operational), a thermal treatment facility in Marsa and
the Sant’Antnin waste treatment plant which processes dry recyclables, were operational
by 2008.

Apart from the infrastructural upgrading, the Solid Waste Management Strategy in 2001
underlined the importance of adopting and implementing a series of legal, institutional
and other policy measures that would provide incentives to encourage waste
minimisation.

In 2001, the largest waste stream consisted of surplus or waste materials resulting from
quarrying operations, excavation works, demolition and construction of buildings. Around
1.2 million tonnes of such wastes were deposited at the Maghtab landfill during the year
2000. In 2008, the construction and demolition waste amounted to 1,083,546 tonnes
(NSO, 2010). A decrease from the figures quoted in 2001 was observed, but more
importantly, this inert debris is not disposed of in a landfill site any longer. Spent quarries
are now the main destination of this waste stream, and rehabilitation of these is
underway.

Municipal solid waste was the second largest waste stream. A total of 155,802 tonnes
were deposited at the Maghtab landfill in the year 2000. The two waste streams
mentioned above represent around 97% of total solid wastes arising. The remaining 3%
are classified as industrial, commercial and hazardous waste.

Municipal solid waste generally consists of household waste and wastes of a similar
nature produced by smaller commercial premises, institutional wastes (schools,
government offices, etc), market wastes, street / drain cleaning wastes and bulky waste.
The rate of generation of municipal solid waste per capita per year in 2007 was 648kg
(MEPA, 2008). This is significantly higher than the rate for the EU-12 member states
which in 2007 was 368kg and even higher than that recorded for the EU-27 member
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states in the same year the latter being 522kg (EEA, 2009) – reference is made to Figure 8
above. The municipal solid waste generation per capita is currently considered as the
best indicator to assess the performance in terms of generation because of its close
affinity to the rate of consumption and GDP (MEPA, 2008). Figure 11 below shows the
growth in the per capita municipal solid generation between 2004 and 2007. This shows
that more has to be done in terms of waste prevention and minimisation.

Figure 11: Municipal Solid Waste generation per capita against population growth
Source: The Environment Report (MEPA, 2008)

Local Councils are responsible for MSW collection in their respective localities. Funds are
allocated from the Government budget to provide for this service. Private contractors
employed by the Local Councils collect this as unsegregated waste on a daily basis.

Most of the MSW and other collected wastes in the year 2000 were deposited without
pre-treatment at the two public disposal sites at Maghtab and Qortin (Gozo), the present
state of which can be seen an aerial photograph shown in Figure 12. These sites were
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defined as uncontrolled by European standards and therefore the necessary plans were
made to enable closure of these land raise operations. Since no distinction whatsoever
was made between hazardous and non-hazardous waste, considerable environmental
impacts resulted in these areas and rehabilitation was foreseen to be a long and
expensive procedure.

Figure 12: The present state of il-Qortin dumpsite, Gozo
Source: WasteServ Malta Ltd., 2008

Apart from disposal in the two engineered landfills, which are compliant with EU
standards, solid waste is also treated at the Sant’ Antnin Waste Treatment Plant. In 2002,
treated-waste constituted up to 6 % of managed solid waste, excluding construction and
demolition waste. By 2006 this increased to 17 %, however due to refurbishment works in
2007, this increasing trend was interrupted in the following year (NSO, 2009).
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In July 2003, bring-in sites for the separate collection of dry recyclables including metal,
paper, plastic and glass were introduced and public awareness on waste separation and
recycling started to increase. Separate collection of waste fractions gained momentum
ever since, steadily increasing nearly threefold from 2004 to 2007 as shown in the chart
below (Figure 13). On average, the rate of increase per annum from 2004 to 2008 was
45%. The introduction of civic amenity sites towards the end of 2006 was another step to
encourage separation of waste. Bulky waste fractions such as electronic waste from
households are disposed of in these sites. According to NSO statistics, in 2007, over 8,000
tonnes of waste were collected, which increased to just under 15,000 tonnes in 2008.

Recycle Tuesdays is a new initiative involving kerb-side (door-to-door) collection of mixed
dry recyclables.

This was launched in May 2008 and statistics show that from its

introduction till end 2008, 4,250 tonnes of such waste were collected.

Figure 13: Waste collected from Bring-in sites
Source: NSO, 2009

In 2008, the Thermal Treatment Facility at Marsa started processing animal carcasses
originating from the civil abattoir and other waste.

Compliant waste incineration

technology is a new waste management option for the Maltese islands which, to date,
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had not been employed to process municipal solid waste, apart from a number of old
non-compliant incinerators which have now been de-commissioned.

During these last years, Malta has invested heavily in waste infrastructure (MEPA, 2008)
and aligned its legislative framework with the EU Acquis. The efforts were targeted
towards diverting waste from landfill sites mainly through recycling. Nevertheless, figures
show that in order to reach EU targets and satisfy the obligations set in the directives,
more has to be done. “There is the need for new and improved incentives to encourage
further waste separation, recycling and recovery operations” (MEPA, 2008 p.45). The
Solid Waste Management Strategy First Update Consultation Document (2009) also
suggests the need for investment in the regulatory infrastructure, the introduction of new
policy instruments, and the adoption of education programmes and action plans to
increase the public’s motivation and co-operation in new initiatives.
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Chapter 4: METHODOLOGY
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4.1

General Introduction

The scale of waste generation and the need for sustainable waste management policies
are of particular concern to Malta because of the country’s limited geographical area and
high population density.

The Solid Waste Management Strategy for the Maltese Islands published in 2001
represents the intended national policy direction.

It sets out and addresses the

requirements to comply with EU legislation and identifies targets to be achieved over a
period of years up to 2014.

The Solid Waste Management Strategy First Update

Consultation Document issued in 2009 claims that the annual average increase for this
stream amounts to 2.4 %. The cause of such a trend has been attributed by the European
Environmental Agency to an increase in household consumption as well as higher product
replacement rates.

The main target of this dissertation is adopting a systems view to evaluate the current
situation vis-à-vis integrated waste management in Malta; possible solutions in response
to an increase in waste generation can be anticipated through the application of scenario
planning. By constructing internally consistent views of plausible future outcomes, waste
management practices can be strategically planned to respond to external changes in the
environment.

4.2 Data Collection

The primary sources of this dissertation were semi-structured questionnaires with the
relevant stakeholders. These results were combined with an extensive literature survey of
secondary sources relating to European waste policies and their implementation in the
Maltese Islands in a quest towards integrated waste management.
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The main public stakeholders concerned with waste management were identified to be:


The Office of the Prime Minister, whose main responsibility in relation to waste
management is the formulation of policies and regulations. It is also within its
remit to ensure transposition of EU Acquis in this field.



The Malta Environment and Planning Authority (MEPA), which is the national
agency established to regulate land use planning and environmental matters in
Malta. It is the primary regulatory and enforcement governmental organ of
environmental legislation. The Environment Protection Directorate is responsible
for providing a licensing regime for waste management facilities and activities as
well as for any enforcement action required to ensure adherence to permit
conditions, thus controlling potential environmental impacts which might arise as
a consequence of such activities.



The Ministry for Resources and Rural Affairs (MRRA) is responsible for the
implementation of the Solid Waste Strategy for the Maltese Islands. Ensuring that
all stakeholders collaborate and follow timeframes indicated within the said
strategy and therefore the achievement of the objectives set thereof is also within
the Ministry’s mandate.



The Ministry for Gozo is on the other hand, responsible for implementing waste
management policies on the Island of Gozo guaranteeing that sustainable waste
management practices are followed in line with the Eco-Gozo vision proposed.



Wasteserv Malta Ltd. is a limited liability company responsible for organising,
managing and operating integrated systems for waste management including
integrated systems for minimisation, collection, transport, sorting, reuse,
utilistation, recycling, treatment and disposal of solid and hazardous waste
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(Strategy Update, 2009). Since its establishment in 2002, Wasteserv Malta Ltd.
has been involved in the evolution of waste management practices, from the
closure of the former landfills to the installation of engineered landfills and the
thermal treatment facility, the bring-in site network, the upgrading of the Sant
Antnin Plant and the various education campaigns especially to promote recycling.



Local Councils have been made responsible for the collection of municipal waste in
their respective localities; this includes not only the mixed household waste but
also the separate kerbside collection of dry recyclables as well as the collection of
fractions from bring-in sites. Private contractors are entrusted with carrying out
these services. Apart from waste collections, local councils are also able to issue
bye-laws on waste management, and are obliged to inform residents about waste
management issues within their locality.

The following constitute the private initiatives which are currently ongoing:


Private waste management contractors – the majority are focused on waste
collection services, which are bound by contracts issued by local councils. The few
exceptions are engaged in waste recycling and re-processing activities.



Industrial and commercial organisations represented through various trade
associations such as the Malta Chamber of Commerce, Enterprise and Industry,
the General Retailers and Traders Union, the Malta Hotels and Restaurants
Association and others; these voice the producers’ (most of which are small and
medium enterprises) concerns in relation to waste management policies.



National Waste Compliance and Management Schemes – Through the legal
requirements as defined by LN277 of 2006, all importers, manufacturers,
producers, or legal entity undertaking trade activities in the Maltese market is
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required to recover and recycle the packaging generated through such an activity.
Currently, two licensed schemes are present – GreenPak Scheme and Green MT
Ltd. Operators have the possibility of joining either of the two schemes and
transfer its waste recovery and recycling obligations onto the scheme.



Non-governmental organisations (NGOs) also express an interest in waste
management issues, however these are considered to be minor players in the
field.

Nature Trust Malta through the Eko-Skola programme promotes

environmental education in schools, amongst which are sustainable water
management concepts including recovery and recycling.

The general public is also a major stakeholder, generating waste through daily activities,
be they within the domestic environment, during recreation or otherwise. It was beyond
the scope of this study, however, to analyse the public perception of current waste
management practices, the increased rate of waste generation and the future waste
management scenario of the Maltese Islands.
Data was collected from sixteen major stakeholders which represented the spectrum of
key players in waste management in Malta
Semi-structured questionnaires were used since these constitute a combination of openended and close-ended questions which lead to a gathering of a mix of qualitative and
quantitative data. They also accommodate a wide variety of responses from the individual
respondents. Moreover, in comparison with interviews which are defined as purposeful
discussion between two or more people (Kahn and Cannell, 1957), questionnaires
contribute to increased reliability through the promotion of consistency. The introduction
of bias by the interviewer is almost negligible since the latter cannot influence the
respondent intentionally or inadvertently. Questionnaires however often lack the depth
sought for when survey interviews are conducted. This was compensated for through the
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addition of open-ended questions which do not force the respondent to adapt to
preconceived answers but allow the latter to express opinions freely (Nachmias and
Nachmias, 1996). The semi-structured questionnaire was developed in a way to ensure
that the questions were not ambiguous but at the same time elicited all the required
information.

The questionnaire delivery mechanism employed was via email followed by direct
communication to enhance the motivation to respond. Anonymity was not an issue since
the respondents were asked to answer the questionnaire on behalf of the organisation
they represented. From a total of sixteen respondents, only two did not forward their
feedback.

The questionnaire tackled municipal solid waste generation – current and projected rates
of generation in comparison with the European scenario, present and proposed waste
management practices in Malta, and waste prevention and minimisation. The last section
presented a description of three possible future scenarios for waste management in
Malta, and respondents were asked to discuss the likelihood and effects brought about
should any of these materialise. An attempt to address the challenges put forward by
these plausible futures was also argued in relation to the present policy measures.

Coding of answers to open-ended questions was required in order to reduce and simplify
data in terms of the widely divergent terminology used by the respondents. Following
data reduction, data was displayed and conclusions drawn as illustrated by Miles and
Huberman (1994) in a continuous iterative cyclical process.

Matrix analysis was

conducted to explore the links between the variables and concepts derived from the
respondents’ answers. Conclusions and recommendations were drawn out from the data
into explicit and grounded forms.
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The systems perspective was applied to assess the current waste management practices
including any proposed infrastructure in terms of total capacity. The identification of key
patterns, trends and underlying driving forces enabled mapping of causal relationships
providing a holistic concept to the situation analysis. This assessment was integrated in
the development of three scenarios which are not predictions or forecasts but plausible
future occurrences that take into consideration structural uncertainties.

Other published literature which included articles from peer reviewed journals, case
studies, academic books as well as legislative measures and regulations in force were
considered secondary sources of information.

4.3 Scenario Development

Scenario planning consists of using contrasting scenarios to explore the uncertainty
surrounding the future consequences of a decision. Scenarios are powerful tools in this
regard as they require thinking in alternatives (outside the box). Scenarios describe how
the future of organisations, issues, and/or nations may unfold, based on 'if-then'
propositions. A typical environmental scenario includes a representation of the initial
situation, a storyline that describes the key driving forces and the changes that provide an
image of the future.

Scenarios are developed to reduce uncertainty on possible future outlooks and are
constructed with the final goal of contributing towards sustainable development. The
global change challenges are situations where complexity, uncertainty, cross-scale and
cross-sector interactions, long-time horizons, non-linear dynamics and heterogeneity are
the rule (Swart, Raskin and Robinson, 2004). Scenarios can be defined as logical
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sequences of events highlighting causal processes and challenges ahead (Mutombo and
Bauler, 2009). Therefore scenarios are valuable instruments which enable policy makers
to obtain knowledge and comprehend the present situation, while emphasising any
decisions to be taken in the near future.

In 1967, Kahn and Weiner coined in the term “scenario” meaning a description of a future
event as a consequence of past and current decisions. Others, including van Notten et al.
(2003) and Mermet (2005) portray the final circumstances as scenarios also referred to as
“synchronic descriptions”. Several authors however emphasise the importance of the
narrative dimension of scenarios as means towards effective communication of an
intricate set up which prompts discussion among stakeholders (Korte and Chermack,
2007). Narrative also enables identification of any incongruence in the story-line whilst
framing the future and therefore enhances better understanding of the scenarios
described (Harries, 2003). Pulver and VanDeveer (2007) promote qualitative-oriented
scenario exercises which incorporate a broad outlook beyond mathematical modeling.
These also constitute the link between the learning aspect and the analytical dimension of
such exercises (van der Helm, 2009).

The two principal uses of scenario planning are as strategic tools as advocated by Van der
Heijden (1997) and as learning aids (Korte and Chermack, 2007). In published literature,
the former is the most quoted whereby through the outcomes of scenario analysis,
decision making processes are facilitated. Since its inception in military intelligence in the
1960s, scenario planning evolved to be a valuable instrument in organisational strategic
planning with the pioneers being Shell as early sponsors of future corporate planning.
This proved to be a very effective exercise which resulted in the ability of the company to
act quickly during crisis and therefore surpassing competitors to be a leader in the oil
industry (Van der Heijden, 1997). Several other companies followed suit and adopted
scenario planning to provide for strategic direction (Ringland, 1998). Van der Heijden
(1997) defines three different scenario exercises which differ in objectives set to be
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achieved.

Explorative scenarios deal with rapidly changing environments, and the

drawing up of adaptive strategies to transform the current state. The what-if scenarios
manage impacts of specific policies and the normative scenarios conjure up descriptions
of futures against pre-set goals. All of these highlight the use of information as being
instrumental to create a direct link between the content and resulting conclusions from
scenario planning and the policy or intended strategy to be adopted.

Scenario planning also assists in deriving more knowledge and understanding of the
situation being studied. In this way learning is associated with a conceptual use of
scenarios to explore different issues raised by the various actors and challenge mental
models by fostering debate. Scientific knowledge should however be accessible to nonscientific audiences and scenarios can be engaged as means of communication to serve
this purpose (Swart et al., 2004), especially as a dialogue interface between science and
policy (Guimaraes Pereira and Funtowicz, 2003; van den Hove, 2007). This is essential
when scenario planning is combined to systems thinking and all players are interlinked so
different relationships are identified in non-linear feedback loops (International Institute
for Environment and Development, [n.d.]).

Orientation towards systems thinking

facilitates the integration of the multidirectional drivers of change which can be labeled
as causes and effect chains to reflect on the affiliations of systems and subsystems (Raskin
et al, 2002). The incorporation of scenario planning with a systems thinking approach is
sometimes defined as structural dynamics whereby causal relationships between factors
which lead to a future alternative are explained. This creates a unified strategy in which
all the variables, be they economic, institutional, environmental, bio-physical, social or
cultural are incorporated, moving away from the modernist approach to fragment
presumably non-related disciplines (Swart et al., 2004) and leading to a multidisciplinary
approach from various scientific topics, also considered to be very valuable in policy
formulation.
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Whereas scenario building has been widely covered in published literature for strategic
purposes mostly in business organisations, very few references are encountered relating
to application of scenario use in the public field (Geldenhuys, 2006). Recently however,
scenarios are being adopted as sustainable development tools aspiring to define
sustainable development objectives and proposed plans to their achievement. Thematic
studies on environmental aspects including energy provision and consumption,
biodiversity loss and relevant mitigation measures, as well as climate change, which is the
most notorious were undertaken by international organizations with a take on scenario
building.

Forward-looking studies have been widely conducted in international organisations,
governments, companies and non-governmental organisations over the last few decades.
“Scenarios can be regarded as sustainable development governance tools because they
encompass characteristics necessary to handle typical sustainable development issues and
to influence the very way such issues are handled in the policy context” (Mutumbo and
Bauler, 2009, p.2). The long-term emission scenarios of the Intergovernmental Panel on
Climate Change have been used extensively for studying climate change, its impacts and
mitigation options, and to support international negotiations on setting long-term
targets. The Millennium Ecosystem Assessment - a major project co-ordinated by the
United Nations Environment Programme (UNEP) can be regarded as another case in
point, in which scenarios were developed to analyse outcomes for global ecosystem
services in different future situations. In line with the above, the Global Environment
Outlook (GEO 3 and GEO 4) sustainability scenarios are conducted by UNEP to frame
environmental change, investigate its impacts and submit long-term analyses. Similarly,
the European Environmental Agency's Prelude scenarios explore the changes in European
landscapes over the next 30 years as a set of five coherent scenarios. These describe the
transformations that might take place across European societies which are propelled by a
globalising economy, new communication technologies and increased mobility.
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Urbanisation, intensive cultivation and climate change are key drivers which will leave
their mark on the European landscape.

The three scenarios considered for this dissertation were the trend-based scenario
dealing with the most likely alternative, the contrasted scenario whereby an extreme
theme was described and the horizon scenario in which the desirable future was
explained. For each circumstance, the route from the current situation to the future
vision was described.

Figure 14: Conceptual Model of improved decision making through scenario planning
Source: Improving decision-making with scenario Planning, Chermack, 2004
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Scenario exercises form part of a cyclical process from forward looking studies to decision
making processes, implementation and enforcement, to monitoring and assessment, and
back again to re-evaluation of the alternative futures. Scenario planning is considered to
be the input required which would improve the process of decision making (Chermack,
2004) as shown in Figure 14.

Decision support through scenario planning can take up different forms as discussed by
Volkery and Ribeiro (2009) and illustrated in Figure 15. These include fostering debate,
engaging stakeholders, promoting cultural change, framing agendas and proposing
options for future action.

Figure 15: Forms of scenario-based decision support
Source: Scenario planning in public policy: Understanding use, impacts and the role of institutional
context factors, Volkery and Ribeiro, 2009.

58

This iterative process can be related to the policy cycle whereby scenario development
serves as a policy tool which through a simplified image of a complex reality exposes
various alternatives of the future and initiates discussion regarding the approach to be
adopted towards the way forward.

4.4 Scenario Planning Process

There are many different approaches to scenario planning, most of which are derived
from a qualitative methodology but vary in the objectives set, such as those quoted by
Wack (1985), Schoemaker (1991, 1995), Van der Heijden (1996), and Wollenberg et al.
(2000). Holling (1978) explores scenario planning with environmental management in six
stages.
1. Problem Identification
2. Assessment
3. Identification of Alternatives
4. Scenario Building
5. Testing
6. Policy Design

Complex issues are examined through scenario development, which provide an array of
possibilities portraying the future. The problem is defined as the focal issue of the system
of interest upon which scenarios are based. The institutions under study and other
components of the system are assessed and their linkages are studied in depth (Ney and
Thompson, 2000). Alternatives to the current scenario should be constructed, with a
view of the uncertainties, the external and internal drivers of change governing the
system. A story-line is put together to describe each alternative in detail starting from
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past events, the present and into possible future outcomes. According to published
literature, the most suitable number of scenarios is between three and four (Wack, 1985,
Schwartz, 1991, Van der Heijden, 1996). Scenarios are then tested for consistency
through the involvement of stakeholders; this usually reveals any flaws in the system (Ney
and Thompson, 2000). Scenarios can be used to evaluate existing policies or to create
new legislation through discussion with stakeholders.

4.5 Limitations and Shortcomings

Scenario development does not follow the modernist approach of denying uncertainties;
on the contrary, scenarios are built to highlight these uncertainties and describe possible
pathways on how these can be tackled. This is paramount in order to address challenges
posed by unsustainable development (Mutombo and Bauler, 2009).

This positive

attribute however can lead to the limitation of falling into a status quo – a never ending
process of over analysing situations which would in turn lead to the absence of decision
taking in which no tangible and pre determined objectives are set.

The precise involvement of scenario development in the policy field needs to be further
investigated, in fact “scenarios should be regarded as a necessary tool for a transition
towards sustainable development and towards a renewed reflexive type of governance”
(Mutombo and Bauler, 2009). "Pure instrumental use is not common. Most studies are
not used as the direct basis for decisions. Expectations for immediate and direct influence
on policy and program are often frustrated" (Weiss et al, 2005, p.13). Even if, the
interdependence between scenarios and policy formulation is extensively discussed,
scenario conclusions seem not to supply decision or strategic processes in a direct way.
Nevertheless, the potential of scenario development as a learning tool to initiate
constructive debate which would in turn affect decision making processes and policy
formulation prevails.
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Chapter 5: DATA ANALYSIS AND
DISCUSSION
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5.1

General Introduction

The data collected by means of the semi-structured questionnaires carried out with the
stakeholders in the field of waste management in Malta was coded and through matrix
analysis, the analysis below was deduced. Data is displayed in five sections according to
the themes explored, namely:


Explanatory model using Systems Dynamics



Sustainable Municipal Solid Waste Generation



Waste Management Practices



Waste Prevention and Minimisation



Scenario Development

Apart from evaluating the different views given in response to the questions asked, the
stakeholders were also analysed in terms of stakeholder groups: Governmental
organisations, Industry, Local councils and Non-governmental organizations. Correlations
between the different stakeholder groups and views held were investigated.

5.2

Explanatory Model using Systems Dynamics

The waste management sector in Malta is very fragmented and responsibilities for various
aspects within the national waste management strategy for Malta are taken up by
different governmental entities or private undertakings. All of these actors, through their
commitments, feed into the Integrated Waste Management System. A systems thinking
approach was adopted to analyse the Integrated Waste Management System, not by
defining the various roles and responsibilities of the different actors, but by investigating
the resulting actions which these stakeholders take with the ultimate aim being that of
ensuring sustainable waste management in the Maltese Islands.
62

Causal loop diagrams are often used to “depict the basic causal mechanisms hypothesised
to underlie the reference mode of behaviour over time, that is, for articulation of a
dynamic hypothesis of the system as endogenous consequences of the feedback structure”
(Binder, Vox, Belyazid, Haraldsson, and Svensson, 2008, p.1). Causal loop diagrams are a
commonly used tool by systems dynamics practitioners and therefore a causal loop
diagram was constructed to visualise and explore the interrelating factors affecting
integrated waste management. The three pillars of sustainable development described in
the Bruntland Report – the environmental, economic and social dimensions (WCED, 1987)
can be easily identified in the illustration below.
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Figure 16: Integrated waste management system – a causal loop diagram adapted from Dezs,
2001.
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The main focus of the integrated waste management system described in Figure 16 above
is on municipal solid waste generation and the negative environmental impacts caused by
the employment of inappropriate waste treatment methods. In order to mitigate these
environmental impacts, three main tools are resorted to, mainly legislative instruments,
economic measures and public awareness. These are described as three balancing loops
which through an integrated approach act accordingly to reduce the detrimental
consequences of inappropriate waste management by realigning the strategy.
First, policies and regulations are required to govern integrated waste management
systems.

In the case of the Maltese Islands, environmental legislation reflects the

requirements of EU directives and regulations which set standards for treatment
technologies as well as stringent targets to ensure proper waste handling, treatment and
disposal. The goals defined within these policies are reproduced in the integrated waste
management strategy aiming at reducing the amount of waste being generated as well as
the negative impacts it poses on the environment.
Second, Eco-Tax highlights the economic burden on society as a whole, including the
industry, government itself and also the general public. This leads to the creation of a tax
system which should deter increased waste generation and incentivise waste prevention
and minimisation as well as environmentally sound waste treatment practices. The
introduction of a tax system is also necessary to fund waste collection and treatment,
both of which are very expensive procedures.
Thirdly, in the Green Propaganda balancing loop, it can be noted that environmental
degradation can drive the raising of public awareness which would in turn impinge on
changing behavioural attitudes and more importantly consumption patterns.

This

positively affects the results derived from integrating waste management systems since
public participation is crucial for the achievement of the set objectives be they geared
towards waste prevention and minimisation or other methods of waste treatment such as
reuse, recycle and recovery.
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The Malta Environment and Planning Authority is the stakeholder responsible to enforce
measures to ensure that the policy tools put in place to carry out integrated waste
management are generating the expected turn out. Monitoring of patterns and trends
especially in the rates of municipal solid waste generation would enable policy makers to
assess whether the integrated waste management systems enacted are bearing fruit. If
this is not the case, realignment of the strategy should take place in order to address any
flaws in the system.

5.3

Sustainable Municipal Solid Waste Generation

Statistics published by the National Statistics Office in their News Release: Solid Waste
Management 2004 – 2008 quote that 265,708 tonnes of mixed municipal solid waste
were collected from households in 2008. In 2007, the rate of municipal solid waste was
of 648kg per capita (MEPA, 2008), and the Solid Waste Management Strategy First
Update Consultation Document issued in 2009 claims that since 2001, the annual average
increase for this stream amounts to 2.4 %. This should be correlated with the European
context. Municipal waste generation in EU-12 countries was recorded as 368 kg per
capita while that in EU-27 countries as 522 kg per capita. The question therefore arises as
to whether this current rate is sustainable, that is, whether it is jeopardising the future of
the Maltese environment.
All stakeholders agreed that the current rate of 2.4 % increase per annum is not
sustainable as shown in the Figure 17. It was argued that Maltese authorities need to
address this issue more seriously due to its effects not only on the environment but also
in the economic and social spheres. One respondent emphasised that waste should be
considered as a resource, and not dumped in landfills: “… If we continue to dump this
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material in landfill sites the social, economic and environmental implications will be
significant. We need to manage this volume and at the same time divert it to good use.”
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Figure 17: Waste generation per capita – is it sustainable?

Given the unsustainable rate of waste generation, the interviewees were asked whether
the competent authorities are giving this issue due consideration in the political agenda,
and state the reasons why. 100% consensus was again achieved and among the
comments submitted to sustain their answers were coverage within the media, the
progress registered so far and the investments in waste infrastructure. Several also
insisted that still not enough is being done.
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Figure 18: Waste management as a priority in the Maltese political agenda

The European Topic Centre on Resources and Waste Management had predicted a 25%
increase in waste generation from 2005 to 2020 in most of the European Union member
states. If the current increase in MSW generation for Malta persists, the increase in 2020
will be that of 39%. In this regard, the stakeholders were asked whether the current
policy measures would be able to tackle this projected trend. As can be observed in
Figure 19, different opinions were expressed, even within the same stakeholder group.
This shows that stakeholders do not share one common vision as to how future
challenges in waste management will be dealt with. Those not consenting with the ability
of current policy measures to deal with such trends argue that a shift in the behavioural
and consumption patterns of citizens sustained by a waste prevention policy programme
is required, and that therefore the current policies on their own are not enough to cope
with a 39% increase in MSW generation by 2020. An interviewee argued strongly:
“something concrete has to be done to address such increasing rates …”. The others in
favour claim that the existing and proposed technological infrastructures would be able to
cater for this increase in waste generation.
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Figure 19: The ability of tackling the projected increase

This evaluation lends itself to using the Chi-squared test as a statistical tool to assess
whether there is any association between the stakeholder group and their response. If
the association between these two variables results to be significant, it can be concluded
that the response given by each organisation reflects the views of that stakeholder group.
If the result is not significant, it would imply that the differences in opinion between the
different stakeholder groups are not significant. This would further reinforce the fact that
the sector is characterised by fragmentation. The Chi-squared test was attempted but
due to the small sample size, it resulted to be not representative.

5.4

Waste Management Practices

“At present, Malta’s waste management practice depends relatively heavily on landfilling”
(MEPA, 2008, p.43). The two non-compliant landfills at Maghtab and Qortin, Gozo were
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closed down and in 2004, the first engineered landfill was operational at Ta Zwejra. The
cells constructed were used between April 2004 and December 2006 (WasteServ Malta
Ltd., 2008). In 2006, the Ghallis engineered landfill was approved designed to last for a
period of 7 years, that is approximately until 2013.
Malta’s limited land area, high population density and rich island biodiversity imply highly
contested decisions related to land use change. Therefore the continuation of landfilling
practices would inevitably result in the need of a new engineered landfill for which site
selection would prove to be a very challenging exercise due to land use conflicts. All
stakeholders unanimously agreed that Malta should not continue to resort to landfilling
but should seek to diversify its waste treatment practices to include waste prevention and
minimisation, reuse, recycling and waste to energy facilities. The chart overleaf (Figure
20) shows the views of the stakeholders interviewed on which practices lend themselves
best to the Maltese context.

10.00%
23.33%

Prevention and
Minimisation
Reuse

30.00%

Recycle

36.67%

Waste to Energy

Figure 20: Preference in waste management practices

When the topic of incineration was discussed, 71.5% of the stakeholders agreed that it
would be a viable alternative for Malta as shown in Figure 21. However all of those in
favour highlighted that the installation proposed should be a waste to energy facility and
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therefore incineration without energy recovery should not be considered. The pros
identified included a solution towards land use conflicts, diversion of waste from landfills,
renewable energy production and compliance with EU directives both with respect to the
Landfill Directive and EU Directive 2001/77/EC on the promotion of electricity produced
from renewable energy sources in the internal electricity market, which has been
transposed into local legislation through Legal Notice 186 of 2004. This directive binds
Malta to reach a final target of 10% of renewable energy from the final consumption of
2020.

% Stakeholders
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0
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Figure 21: Incineration – a viable alternative

The arguments brought about by the stakeholders against incineration were the
promotion of increased rates of waste generation and the negative environmental effects
which would result from the emissions of such a plant. The latter stems from the fact
that Malta has experienced the use of a number non-compliant incinerators including the
ones which treated clinical waste and abattoir wastes. Compliant incineration technology
is therefore a new concept in the Maltese islands. All stakeholders concur that public
perception plays a very important role in the installation of a waste to energy facility and
therefore it has to be addressed appropriately, emphasising the need for having such a
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facility as well as maintaining the standards of the proposed installation which will
observe EU legislation and be monitored continuously to ensure the least atmospheric
pollution possible and therefore negligible effects on public health.

Apart from landfilling and incineration; waste collection and recycling were also
discussed. The main waste separation initiatives are the Bring in site network, which was
introduced in 2003 and the Recylce Tuesdays initiative launched in May 2008. Civic
amenity sites set up since 2006 accept bulky waste fractions from households. Recycling
experienced an increase of 45% per annum between 2004 and 2008 (NSO, 2010), but still,
when compared to the tonnes of MSW being generated, recycling rates are very low.
Following the introduction of Recycle Tuesdays, which involves the kerb-side collection of
mixed dry recyclables, the next step to achieve higher quality recyclables is source
separated kerb-side collection. 86% of the stakeholders agree that this would be a step in
the right direction as noted in Figure 22 below, which would, as stated earlier, improve on
the quality of recyclables collected, resulting in a higher income for their sale as well as
reducing the operational costs involved with the separation of the dry mixed recyclables,
currently taking place at the Sant Antnin Waste Treatment Plant under the responsibility
of WasteServ Malta Ltd. One of the private entities interviewed stated “… an overhaul of
the present system is required in order to achieve cleaner

and larger amounts of

materials.” The main hurdle to overcome in implementing this measure is envisaged to
be participation rates. Stakeholders against separate kerb-side collection argue that low
participation would lead to the failure of such a project.
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Figure 22: Kerb-side collection of separate waste fractions

Public participation is in fact pivotal for the successful progression of a similar initiative,
and as discussed by the stakeholders, effective communication campaigns would be
instrumental in getting on board skeptical residents as has happened with recycling in
2003 where the transition from mixed collection to voluntary separation in bring in sites
was accompanied by a nationwide educational campaign. “Considering the people’s
perception […related to the success of Bring in sites and the Recycle Tuesdays initiative] I
am sure that if we keep insisting on such initiatives we will get better results” , claimed
one of the mayors interviewed based on his experience related to the performance of the
local residents with respect to participation in such schemes.

5.5

Waste Prevention and Minimisation

The main drivers of environmental change affecting municipal solid waste generation are
demographic changes and the economic structure, which in turn affect consumption

72

patterns (European Environment Agency, 2005).

In the Solid Waste Management

Strategy First Update Consultation Document issued in 2009, the Ministry for Resources
and Rural Affairs claims that the long term objective is a zero waste society which deems
waste to be a resource. This is set to be achieved by modeling Malta’s waste policy
framework on the EU’s Thematic Strategy on Waste which focuses in particularly on
waste prevention and minimisation. Most of the stakeholders however are of the opinion
that the competent authorities are not actively pursuing this objective as depicted in the
first two bars of Figure 23. Furthermore, a fraction of those who believe that something
is being done in the right direction, also question its effectiveness – as shown by the red
stacked column on the right. “Efforts should be increasingly consistent” and “Campaigns
have been ongoing but it is never enough and, there is a cost to all of this” are among the
reasons given by the respondents to explain the lack of tangible results obtained by few
campaigns on waste prevention conducted so far.
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Figure 23: (a) Are the competent authorities actively pursuing awareness campaigns to instill the
principles of a Zero Waste Society?
(b) Are such efforts producing the desired effect of reducing waste generation?
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This very clearly implies that efforts have to be more targeted especially through
educational campaigns not only on waste treatment such as recycling but more
importantly on waste prevention and minimisation with an aim to change behavioural
and consumption patterns.

Waste prevention and minimisation are complex issues because they are interlinked with
several variables including product design, importation of goods, cultural habits and
consumption patterns.

Moreover, waste prevention and minimisation are difficult

parameters to measure and often the rate of municipal solid waste generation is the only
indicator resorted to. However, a number of policy tools can be employed to achieve this
goal, such as inter alia voluntary agreements, legislative requirements, economic
instruments and producer responsibility schemes or a combination of several of the
above. The stakeholders interviewed believe that action on this front should be taken
through an appropriate mix of the mentioned tools underlining producer responsibility
schemes which target the industrial and commercial sectors the most as illustrated in
Figure 24:

Economic Instruments
16.67%
Legislative Requirements

38.89%

11.11%
Producer Responsibility

5.56%

27.78%

Voluntary Agreements
Combination of different
measures

Figure 24: Policy tools for waste prevention and minimisation
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Economic instruments also ranked high in the list and when confronted with the question:
should a fee be imposed on waste collection? , two-thirds of the respondents replied in
the affirmative. Respondents were also asked to define a range of how much the fee
charged should be, to propose an implementation action plan as well as to indicate
whether, in their opinion, political backing for such an initiative would be present.
Answers were coded and presented in the matrix overleaf (Figure 25).
The majority of those in favour of the introduction of an economic instrument to deter
residents from throwing increasing amounts of waste suggested nominal fees should be
charged in the range of Eur2 – Eur5 per unit charge (for example, per sack of waste of a
pre-determined volume). This is due to the fact that if higher fees are imposed, illegal
dumping and flytipping can result. The latter was essentially the argument against the
introduction of such fees.
Implementation action plan suggestions vary widely from disincentivising mixed collection
(with a fee being imposed on mixed waste while the collection of separate recyclable
fractions would be free of charge) to the Pay As You Throw principle, basically imposing a
fee based on the weight of the waste collected. Charging fees for apposite bags or bins of
specific size (taking into consideration approximate capacities) would give a measure of
the weight of waste collected.

Another issue which would eventually arise is the

mechanism of how the billing system would operate and whether these measures should
be targeted at an individual or local level. The absolute majority of the stakeholders
however believe that such measures would never get the political backing of either party
in government.
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Stakeholder
Group

Organisation
Malta Environment
and Planning Authority

Governmental
Organisations

Industry

Waste
Collection
Fee
X

Implementation

Political
Backing

Ministry for Resources
and Rural Affairs

9

N/A
Cover
collection
costs

WasteServ Malta Ltd.

9

€2–5

Sale of
dedicated bags
Pay as you
throw

Ministry for Gozo

9

€2–5

Disincentivise
mixed collection

X

Department for Local
Government

9

Can cause
inconvenience
but rate per kg
would be fair

X

Local Councils
Association

X

Progressively
increasing
according to
weight
Citizens
already
heavily taxed

N/A

X

Pay as you
throw at local
council level

X

Green MT Ltd.

9

GreenPak Ltd.

X

Green Skips Services
Ltd.

Target local
councils
Illegal
dumping will
result

San Lawrenz

9
X

Birkirkara

9

Attard

X

€2-5
Illegal
dumping will
result

Zejtun

9

Nature Trust Malta

9

Local Councils

NGO

Range

€2-5
N/A

N/A

X

9
9

N/A
Number of
family members
has to be taken
into
consideration

X

X

N/A
Disincentivise
mixed collection

X

N/A

9

€2-5

Disincentivise
mixed collection

X

€2-5

Nominal fees
have to be kept

X

X

Figure 25: Matrix analysis of the employment of economic instruments and their implementation
to ensure waste prevention and minimisation
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5.6

Scenario Development

Scenarios were developed to reduce uncertainty on possible future outlooks by initiating
discussion with the stakeholders in the field of waste management in Malta to assess
whether the current framework is apt to the different scenarios presented. The ultimate
aim is deducing policy recommendations contributing towards sustainable development.
Therefore scenarios are valuable instruments which enable policy makers to obtain
knowledge and comprehend the present situation, while emphasising any decisions to be
taken in the near future.

Scenario 1: The Trend-based scenario
Current trends were extended to the next five years, thus taking the Business as usual
approach, whereby the population growth of 2.6% being registered between 2004 and
2008 persists, together with the increase in GDP (1.6% in 2008). Recycling will also
experience an increase equal to 45% per annum as took place from 2004 till 2008.
Municipal solid waste generation will continue to increase at a steady pace, by 2-3% per
annum. This would eventually lead to an overall increase of 39% in MSW generation by
2020.

Scenario 2: The Contrasted scenario (the extreme case)
Demographic changes were kept constant, at 2.6% increase over a five-year period. The
Gross Domestic Product which is the most widely used measure of economic activity will
experience a boost. This would entail a higher level of resource consumption which in
turn would result in an evident increase in the amounts of municipal solid waste
generated. Recycling efforts are kept constant with an annual increase of 45%. This
would inevitably lead to a situation whereby the rate at which municipal solid waste is
being generated increases at an alarming rate, by more than 2-3% per year. This scenario
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depicts coupling of waste generation and economic growth and is very common in
developing countries.

Scenario 3: The Horizon scenario (the most desirable future)
Total population will experience a slower increase between 2008 until 2025, that of 2.3%
overall, decreasing progressively to reach 400,300 in 2050 as projected and published by
NSO in the Demographic Review 2007. (At end 2008, the population in Malta is 413,609).
The GDP will increase steadily; however this growth will be offset by the change in
consumption patterns.

Economic growth will experience decoupling from waste

generation; thereby a rise in GDP would not be equivalent to an escalation in the amount
of municipal solid waste generated resulting in less than 2-3% annual increase. The
European Union is promoting this future to its member states, whereby economic growth
and prosperity are achieved but not at the detriment of the environment. Achieving
decoupling is very challenging and results are attained only through long term strategies.
A summary of the three scenarios (columns) with the main socio-economic drivers of
environmental change which affect municipal solid waste generation (rows) is illustrated
below.

Population
growth
GDP

Scenario 1 –

Scenario 2 –

Scenario 3 –

Business As Usual

Economic Growth
coupled to Waste
Generation

Decoupling of Economic
Growth and Waste
Generation

Persists at current rate Persists at current rate Slower rate of growth than
(2.6% over 5 years)
(2.6% over 5 years)
at present (2.3%)
Persists at current rate
Accelerate
of growth (1.6% per
growth
annum)

rate

of Persists at current rate of
growth (1.6% per annum)

Figure 26: Summary of constructed scenarios
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Figure 27: Clustered bar graph showing the association between different stakeholder groups and
their respective preferred scenarios

The stakeholders expressed their views relating to which of the scenarios described above
is more likely to materialise in the near future for Malta. Some patterns emerged very
clearly. The stakeholders constituting the industry all indicated Scenario 2, whilst the
absolute majority of the governmental organisations opted for Scenario 1. The outlook of
Local councils was split equally between Scenario 1 and Scenario 3, whereas the nongovernmental organisation interviewees argued that Scenario 1 is more likely to occur. It
is to be noted however that in their discussions, all stakeholders identified Scenario 3 as
the desired future, the one Malta should strive for in order to be at par with other
European member states, that is by giving due consideration to both the economic
growth of the country, which will increase our standard of living, and to the environment
which is crucial especially with regards to public health.
The stacked bar chart in Figure 28 shows the proportions of the respondents’ choices in
terms of the Scenarios developed. Scenario 1 which denotes the Business as usual
approach was the alternative most frequently chosen as opposed to the other two.
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Figure 28: The proportion of stakeholders against the scenarios most expected to materialise

Among the reasons stated are that any changes both in terms of the Gross Domestic
Product as well as in the demographics will not be visible in the near future and therefore
the status quo will persist. Others argued that the competent authorities will not take
any measures to instill effective change and therefore the current scenario can be
expected to be extended to the near future.

In this instance, the Chi-square test, can also be used given the two categorical values
available, that is the stakeholders and their choice of which scenario do they deem most
likely to take place. The association between the two can be evaluated and if a significant
result is recorded, generalisations can be affected. Due to the small sample size, such
statistical analysis could not be carried out. However, from the illustrations above,
namely Figures 27 and 28, it can be concluded that private organisations are more likely
to choose Scenario 2 arguing in favour of a boom in economic growth which
unfortunately would bring about increased waste generation; while governmental
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organisations and NGOs will opt for Scenario 1 and local councils will tend to divide
between Scenarios 1 and 3.

All stakeholders believe that Scenario 3, in which decoupling of waste generation from
economic growth is achieved, will materialise for Malta sooner or later. In order to
achieve this, the majority of the stakeholders proposed increased education through
awareness building. Others argue in favour of setting up waste prevention programmes,
introducing economic incentives or disincentives and increased producer responsibility.
Current trends especially in consumption patterns should also be monitored so as to have
indicators in place to suggest when strategies and action plans should be re-aligned.
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Chapter 6: CONCLUSIONS AND
RECOMMENDATIONS
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6.1

General Introduction

The ultimate objective of this dissertation was to assess the current scenario with respect
to integrated waste management in the Maltese Islands with the aid of a causal loop
diagram, a tool used by systems dynamics practitioners, and furthermore to develop
three plausible future outlooks of this sector through scenario building. This exercise
enabled the development of proposed policy recommendations to cater for the increase
in waste generation anticipated in all three scenarios through discussion with the major
stakeholders in the field.

6.2

Main Conclusions

The Maltese islands have experienced drastic changes over the past years from quasi total
negligence with respect to environmental issues to the placing of environmental health as
one of the main priorities on the national political agenda as confirmed by all the
stakeholders interviewed. Nevertheless, this is not sufficient to ensure sustainability.
Basic material needs such as shelter, food and mobility have been met however the
demands being posed on the natural resources and ecosystem services provided by the
natural environment are often unsustainable (MEPA, 2008).

The resultant negative

impacts on the environment should not only be mitigated but prevented through a proactive approach which addresses sustainable development.

Following accession into the European Union, the waste management sector became
heavily regulated and from the dumping of waste into non-compliant landfills the local
scenario has moved to engineered landfilling, waste separation, recycling and recovery.
Major investments in the best available technologies have proved to be instrumental for
the realisation of such a shift, together with the enactment of environmental legislation
mirroring the EU Acquis. Still, more needs to be done in order for Malta to satisfy its
obligations in reaching the targets as defined by the European directives. These directives
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include amongst others the Packaging and Packaging Waste Directive (94/62/EC) which
states that by 2013 60% of the packaging waste will need to be recovered and 55%
recycled (Legal Notice 277 of 2006) and the Landfill Directive (99/31/EC) which stipulates
a 65% reduction in biodegradable municipal waste going to landfill by 2020.

To this effect, and in order to suppress the 2.4% annual increase in municipal solid waste
generation (MRRA, 2009) regarded as unsustainable by all the stakeholders interviewed,
it is very evident that the national strategy has to be revised and a concrete action plan
has to be formulated.

The conclusions and subsequent recommendations were subdivided into three:
A. The fragmentation within the waste management sector
B. The need to raise awareness and social responsibility
C. Proposed alternative waste management options.

6.2.1 Fragmentation within the waste management sector

It must be noted that the waste management sector in Malta is characterised by
fragmentation as discussed in chapter five. This emerged very clearly as organisations
within the same stakeholder group expressed different and sometimes contrasting
opinions on the same issues. The issue of ownership of the national strategy was also
discussed in The Situation Audit of the Solid Waste Management Strategy published in
2005 and The Solid Waste Management Strategy First Update Consultation Document
issued in 2009. An Inter-Ministerial Group had to be set up as proposed by The Solid
Waste Management Strategy in 2001, which did not produce the established goal being
that of steering the same strategy and therefore, it ceased to function. As a result,
several organisations developed their waste management plans on their own stance
without central co-ordination (MRRA, 2009). This eventually led to the Ministry of
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Resources and Rural Affairs taking ownership of the strategy and ensuring that the key
actions are being implemented in a timely fashion. However, executives from other
organisations not only governmental but also from industry are not congruent with the
same implementation plan. This ultimately leads to lack of strategic cohesion.

6.2.2 The need for raising awareness and social responsibility

“Intensified cooperation is needed to ensure that policies and practices support
sustainable lifestyles for growing populations” – this is what the Assistant Secretary
General for Economic Development, Jomo Kwame Sundaram called for in his address at
the eight session of the Commission on Sustainable Development of the United Nations in
May 2010.

The public is not a “monolithic entity” (Mc. Garity, 2005), this implies that public
participation involves communication not only targeting the general public itself, but also
institutions such as governmental entities, industry, unions, associations and minority
groups. Public participation involves the initiation of dialogue and debate to ensure that
participants understand the environmental issues discussed and their contribution is
integrated into the decision-making process (UNEP, 2009).

Stakeholders agreed unanimously that public awareness is instrumental for waste
management initiatives to be brought to fruition and that this tool is not being pursued
actively in the waste management sector in the Maltese islands. Moreover, the efforts
employed are not considered to be efficient and to be yielding the expected results. The
communication strategy behind a new waste management practice can mould public
perception and mobilise residents to participate in such a scheme. Highlighting the
current scenario is imperative because the general public is not aware of the
consequences of their individual actions and therefore social responsibility should be
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appealed to. Emphasising the benefits of new initiatives, schemes or facilities is also
important because scarcity of information leads to decreased co-operation.
The need to raise public awareness applies particularly to waste prevention and
minimisation measures because changes in behavioural and consumption patterns are
essential to accomplish waste reduction. Programmes oriented towards low waste
generation should include all the necessary tools and information to enable consumers to
change their consumption patterns and include incentives for substituting their current
behavior, engage in communal processes and present examples to follow (European Topic
Centre on Sustainable Consumption and Production, 2007). This also holds for changing
perceptions on incineration facilities or the introduction of other new technologies, and
increasing participation in waste separation, recycling and recovery schemes.

6.2.3 Alternative Waste Management Options

All stakeholders unanimously agree that landfilling should be reduced to the bare
necessary. This has to be achieved through identifying alternative ways and means to
treat and dispose of our waste. These milestones have already been identified in The
Solid Waste Management Strategy for the Maltese Islands in 2001 and subsequently
reinforced in the Solid Waste Management Strategy First Update Consultation Document
issued in 2009. Major steps have already been taken towards recycling efforts, which
have proved to be effective. These included the setting up of Bring in sites in 2003 in
various localities to separate glass, metals, plastic and paper, Civic Amenity sites for bulky
household waste and the Recycle Tuesdays initiative whereby mixed dry recyclables are
collected from households. In 2008, 16,579 tonnes of recyclables were collected through
Bring in sites, the Recycle Tuesdays initiative and the Sant Antnin Material Recovery
Facility (NSO, 2010). Having recorded a total of 265,708 tonnes of municipal solid waste
in 2008 (NSO, 2010), this only amounts to 6.24%. This clearly shows that concentrating
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efforts solely on recycling is not enough, even though much has already been achieved in
this direction.

Source segregated kerb-side collection, increased producer responsibility, waste to
energy facilities, and the introduction of economic incentives and/or disincentives were
the alternative waste management options discussed with stakeholders, the majority of
which agreed that these actions are the way forward to instigate change to the status
quo.

6.3

Recommendations

The recommendations were formulated on the basis of the main findings of the study and
supported by published literature on the subject matter including case studies denoting
successful experiences in other countries where appropriate.

The recommendations were subdivided in six categories and discussed in detail below:
A. Stakeholder participation
B. Raising of public awareness
C. Source segregated kerb-side collection
D. Biodegradable waste management
E. Economic incentives and/or disincentives
F. Extended Producer Responsibility Principle

6.3.1 Stakeholder participation

Participatory planning is essential for the success of integrated waste management
systems and to ensure their sustainability (UNEP, 2009). Among the different levels of
stakeholders characterising these systems are the primary stakeholders, mainly the
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general public who is affected either positively or negatively by the initiatives, schemes,
new facilities or the lack thereof, and the secondary stakeholders who play a specific role
in waste management including those responsible for the implementation of waste
management practices including collection, transport, treatment, recovery, recycling,
disposal; regulation, monitoring and funding. The latter category includes governmental
organisations, public-private partnerships, unions and trade agencies, non-governmental
organisations and community associations (Mediterranean Environmental Technical
Assistance Programme (METAP), 2008).

The recognition that every stakeholder has a definite and critical role to ensure that the
waste management system functions as expected, is the first step towards an inclusive
stakeholder participation process. Close co-operation, continuous interaction and active
participation at multiple levels are required to foster a constructive interactive process
(UNEP, 2009). Apart from meetings and political and social interactions, stakeholders
should be involved in the actual decision making processes through inclusion in boards
and committees. This ensures that consensus is reached on key issues which would
consequently facilitate the implementation of new practices or the revision of existing
procedures.

As outlined in the concluding comments, the waste management sector in Malta is
characterised by multiple stakeholders, most of which are governmental entities covering
different roles, some as regulatory bodies, others as implementing agencies etc., and
private contractors, companies responsible for compliance schemes, Local Councils and
non-governmental organisations.

Increased co-operation is necessary among these

institutional players to augment the efficiency and efficacy of the waste management
strategy being implemented. Strategic cohesion will ensure that all efforts are directed
towards the attainment of the same objectives heading for one common vision.
Channeling professional energies in the same direction will also result in the minimisation
of conflict (Mediterranean Environmental Technical Assistance Programme, 2008).
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Consensus between stakeholders on priority issues will facilitate political commitment.
Workshops, debates, consultations and discussions are the means through which the
input of all the stakeholders can be maximised. Such activities should not only be
pursued in the early stages of the formulation of new policies, but on a regular basis to
ensure revision and reassessment of existing measures to improve the infrastructure and
services provided. This is increasingly relevant as the composition and quantities of waste
produced are changing rapidly over time and therefore the resultant data obtained from
the monitoring agencies, namely the National Statistics Office, should be evaluated
regularly so that the relevant operations are aligned to the societal needs and
accompanied by any required amendments to the appropriate regulations to improve the
overall integrated waste management system.

6.3.2 Raising of public awareness

Public support is sought for a variety of reasons as its impact on increased public
participation is widely known. This applies to political, social and also environmental
issues. Providing information and the communication of an important message is at the
core of public awareness campaigns, which in turn increase public support even further.
Above all, comprehensive facts need to be communicated especially if of importance to
the public domain and therefore any lack of information would entail reduced cooperation resulting in negative consequences to society (Schubeler, Wehrle and Christen,
1996).

Issues pertaining to municipal solid waste management systems should be

regarded as such.

Environmentally oriented behaviour is dependent on three variables according to Fietkau
(1984):
A. The cognitive component, that is the necessary information regarding the
environmental context,
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B. The infrastructural requirements in place and provision of required tools, and
C. Incentives to encourage positive results.

These three variables act in parallel to move target groups towards environmentally
friendly attitudes. Therefore public relations in the waste management sector should take
into consideration specific target environments and different the target groups (Salhofer
and Isaac, 2002). As a result, the methodologies and design of public campaigns are tailor
made depending on the issues addressed and to whom this message is delivered, with the
aim of bringing about a change in attitudes and habits. The media options available differ
from the conventional print medium including advertisements and articles in newspapers
and journals to broadcasted campaigns on the local television stations and radios or
through the internet.

Event marketing can also be considered effective even if

unconventional.

Effective public relations campaigns not only provide the necessary information but, apart
from conveying a key message to the target audience, they instill a change in their
behavioural and lifestyle patterns to follow the advice being given throughout the same
education campaign. Such campaigns provide for the cognitive component described by
Fietkau (1984) but also advertise the services provided and the incentives offered to
motivate the audience.

In the waste management sector, public relations events communicate the negative
impacts of inappropriate waste management options relating to public and
environmental health as well as the services being offered such as separation techniques,
collection methods, the benefits of recovery and recycling activities, and individual action
that can be taken in order to reduce the amount of waste being generated.
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The stakeholders interviewed argued that little effort is being undertaken by the
competent authorities to raise awareness and as a result the general public does not
necessarily perceive waste management as a very important theme. The campaigns
carried out to date have revolved around recycling, the introduction of bring in site
networks and the Recycle Tuesdays initiative.

However waste prevention and

minimisation measures were never presented to the general public. All stakeholders
firmly believe that if addressed appropriately, residents would collaborate and the rate at
which municipal solid waste is being generated would start to decrease. The stakeholders
also acknowledged that such education campaigns are expensive and required for on the
long term to induce a culture shift.

Through an EU programme – Interreg IIIA, Northern Ireland and the Republic of Ireland
benefited from a grant of Euro 2.5 million to conduct awareness raising campaigns called
Wake up to Waste and Race against Waste. The main objective was to encourage a
behavioural change in the general public to reduce and recycle more. Their ultimate aim
was to safeguard the environment while contributing positively to the economic and
social development of the country (Department of the Environment, Northern Ireland,
and Department of Environment, Heritage and Local Government, Republic of Ireland,
2004).

This case study demonstrates the positive attributes of such educational

campaigns. The media used included advertisements on television stations and radio, in
print media, development of an apposite web-site to provide information on preventive
measure and waste separation, and workshops with local stakeholders.

Statistics

gathered immediately after the end of the campaign were compared with the baseline
data. It was reported that 23% of the total sample made an attempt to reduce waste;
19% made an attempt to reuse and 25% increased amount recycled (Department of the
Environment, Northern Ireland, and Department of Environment, Heritage and Local
Government, Republic of Ireland, 2004).
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6.3.3 Source segregated kerb-side collection

The Recycle Tuesdays initiative in Malta which was introduced in May 2008, is the first
and only experience to which Maltese citizens have been confronted with as regards to
kerb-side collection of recyclables. Statistics show that in the first seven months of this
initiative, 4,250 tonnes of mixed dry recyclables were collected from households (NSO,
2010). This exceeds the amount of recyclables collected from bring in sites in a whole
year by approximately 100 tonnes (NSO, 2010). Therefore it can be deduced that even
from its infancy, this initiative was successful.

Source segregated kerb-side collection involves the separation of recyclables in
households instead of at the recycling centre. This requires an effort to separate the
waste generated into different waste fractions. Collection methods would also have to be
adjusted to cater for such a new project. 85% of the stakeholders argue that given the
success of the Recycle Tuesdays initiative, the general public would accept source
segregation and following a transitional period of increased public awareness to promote
the benefits of such a project, the quality of recyclables collected would indeed be
enhanced. This would also mean that the operational costs of WasteServ Malta Ltd.
which is responsible for separation of the mixed dry recyclables collected would be
significantly reduced.

As discussed earlier, public relations can aid in motivating residents to take up such
initiatives (Salhofer and Isaac, 2002). This took place in Les Sorinières in France when in
1997 the municipality introduced a pilot project which involved the re-organisation of the
municipal solid waste management system.

The two milestones set out were the

separation of household waste into four separate fractions: humid waste, paper, glass
and other recyclable waste which were collected separately by kerb-side collection, and a
change in their waste tax system to reflect the polluter pays principle (Oko-Institut, 1999).
An information campaign was enacted and leaflets with all the relevant details were
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posted in each household of Les Sorinières. This system encouraged waste prevention
and minimisation because the residents were charged fees proportional to number of
weekly collections as shown in the graph – Figure 29. Not only did the rate of waste
generation decrease, but waste separation into the four fractions was motivated and this
resulted in increased recovery and quality of recyclables as illustrated clearly in Figure 29.

Figure 29: Waste minimisation in Les Sorinières

A pilot study for the introduction of such a system should be considered for a particular
geographical region within the Maltese islands. Source segregation of waste would imply
diversion of waste from landfill and increased recovery and recycling rates. The quality of
recyclables would be enhanced and thus translate into increased revenue from the sale of
the recyclables.

6.3.4 Biodegradable waste management

Landfilling organic waste is still common practice in European countries as shown in
Figure 30, however due to the provisions within the Landfill Directive, several countries
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are actively engaged in promoting separate collection, recycling and the recovery of this
waste stream.

Figure 30: Biodegradable municipal waste management in Europe. (EEA, 2002)

The Landfill Directive (99/31/EC) targets for Malta specify a 65% reduction of
biodegradable municipal waste going to landfill by 2020, with intermediary targets of 25%
by 2010 and 50% by 2013 of the amount of waste disposed of in 1995. The composting
facility being commissioned at the Sant Antnin Waste Treatment Plant is not operational
as yet and therefore it is very likely that the target due by the end of this year will not be
reached.

Statistics show that approximately 57% by weight of the municipal solid waste collected
as mixed waste from household is composed of food remains as shown in the pie chart –
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Figure 31 (NSO, 2002). This lends itself to separate kerb-side collection of this organic
fraction, which would be directed towards the mechanical-biological treatment plant
which is to be operational in the short term with similar plants envisaged in the longer
term.

Figure 31: Weekly average waste composition (NSO, 2002)

Numerous European countries are addressing the biodegradable fraction of municipal
solid waste through different strategies. In Italy, home composting was very successful.
Municipalities gave each household a composter, which is a specific container for organic
waste made of plastic or metal, for free. Promotional material on how to best utilise
these composters were also handed to the residents to avoid any foul odours generated
in the process. In other municipalities, fiscal initiatives through a reduction in their waste
taxes were very encouraging and participation rates were high (Oko-Institut, 1999).

In Austria and the Netherlands, legal obligations were imposed on municipalities to
separately collect organic waste from households. The Netherlands have set up the
organic household waste action programme since 1991 and it has proved to be extremely
successful reducing the amount of waste being landfilled or incinerated as well as
increasing recycling and recovery rates substantially. The Netherlands also boast an 80 to
90% participation rate in this programme (EEA, 2002). Austria has enacted the ordinance
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on the separate collection of biowaste since 1995. The kerb-side collection of organic
waste also proved to be successful, in fact, Austria will meet the targets established by
the Landfill Directive thereby landfilling only 35% of bio-waste by 2016 and is set towards
reducing this amount to the bare minimum (EEA, 2002). The consequences of separate
collection of biodegradable waste are the installation of mechanical-biological treatment
facilities. In both case studies, mandatory collection schemes proved to be critical.

6.3.5 Economic incentives and/or disincentives

Maltese citizens are not charged waste tax, but financing required for waste management
is included within the general taxation system and other fiscal measures. This therefore
implies that citizens do not have individual responsibility for the amount of waste being
generated. Mechanisms to reflect the polluter pays principle through a pay as you throw
approach are needed to tackle the increase in waste generation and promote waste
prevention and minimisation.

65% of the stakeholders interviewed agree with this

statement and expressed their view on how this approach should be implemented. 43%
of these proposed a nominal fee in the range of 2 to 5 Euro for waste collection.

Different mechanisms are adopted in different European countries depending on their
fiscal structure and waste collection methods.

Austria and Denmark have adopted

economic measures to minimise the amount of waste being generated and in both cases
remarkable results were achieved. Austria reduced landfill rate for household waste from
63% to 32% and Denmark has reached a recycling rate of 90% for construction and
demolition waste by steadily increasing landfill tax (EEA, 2002).

Weight-related waste fees would motivate people to resort to alternative waste
management options other than mixed waste collection, if the later is taxable. Waste
prevention and minimisation and/or recycling would therefore become more financially
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viable. Denmark has resorted to weight-related collection schemes for household wastes
since the 1990s. The Danish invested in refuse collection trucks with automatic weighing
balances which weigh the waste containers prior to emptying. Containers are identified
through an incorporated electronic plate.

The competent authorities compile the

weighing data into the payment system to issue household bills according to the weight
of the waste disposed. Statistics clearly show increased recycling rates in municipalities
which have adopted this “pay-per-kg-fee” (EEA, 2002).

Adopting this strategy in Malta would present various challenges. It is bound to be
politically sensitive especially for Government to propose such an environmental tax.
However, this should not render the adoption of this policy option as unrealistic, because
it can indeed prove to be one of the only ways in which to increase waste prevention and
minimisation practices in Maltese households. Implementation of such a scheme would
also require a change in the traditional waste collection mechanism.

Incorporating the waste tax within the sale of dedicated bags would be a more practical
option in the Maltese context. This was successfully implemented in the municipality of
Dilbeek in Belgium. Colour-coded, transparent waste sacks of different volumes would be
made available for each of the different waste fractions namely humid waste or biowaste,
paper, other recyclables and mixed baggage waste. The latter would have an exorbitantly
high price relative to the others to deter residents from its use. (Glass should not be
collected by kerb-side collection due to health and safety issues, bring in banks should be
resorted to). These would be sold for nominal fees in the range of 2 to 5 Euro and
progressively increasing according to the volume of the sack. Mandatory agreements
should be in effect to make sure that waste is disposed of only in these dedicated sacks
and in no other form of containment. This therefore follows the polluter pays principle
whereby residents are increasingly willing to deposit their waste in bring in banks for
recycling which would be free of charge due to the reduced collection costs, or to reduce
the amount of waste produced instead of disposing their waste in bags for which they
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would have paid a fee which incorporates the collection expenses. This system would
entail reduced infrastructural changes and thus the transition from the Recycle Tuesdays
initiative to the proposed scheme would be smooth. An educational campaign would also
be necessary to explain the benefits of waste prevention and minimisation as well as the
negative impacts of increasing amounts of waste generation and the adverse financial
implications of lack of adherence to EU targets to the Maltese tax payer.

Examples of good practice in waste prevention and minimisation are described in the
Waste Prevention and Minimisation Report commissioned by the European Commission
and compiled by the Oko-Institut in 1999. Amongst others is the municipality of Dilbeek
in Belgium, already mentioned above.

Their strategy put forward in 1995 was a

combination of different policy tools, which ran in parallel to achieve tangible results in
the medium term. It comprised segregation of waste, composting of organic waste,
reduction of packaging waste and financial incentives following the polluter pays
principle. All of this was sustained by an intensive public awareness campaign within the
municipality. This brought about the reduction of 60% of household waste within six
months with a participation rate of 66% of the residents in the area (Oko-Institut, 1999)!

6.3.6 Extended Producer Responsibility Principle

Producer responsibility, referred to in Legal Notice 277 of 2006, obliges importers,
manufacturers, producers and business organisations, who put specific products on the
market including vehicles, electrical and electronic equipment, batteries and
accumulators and packaging, to bear responsibility of the waste management costs
involved as a result of their economic activity. This principle is in line with the polluter
pays principle in that collection and treatment costs are borne accordingly to mitigate the
negative impacts of waste generation on the public and environmental health.
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All organisations which are deemed to be waste producers are obliged to register with the
Malta Environment and Planning Authority. However, until August 2009, only 1,590
companies had registered as producers of packaging waste (University of Cyprus, 2009).
These waste producers are then obliged by law to recover and/or recycle packaging
waste. Packaging waste, be it primary, secondary or tertiary is covered by the Packaging
and Packaging Waste Directive. These organisations can become members of recognised
waste management compliance schemes which take on their responsibility on their
behalf.

Germany follows a similar setup to Malta in that companies pay a license fee according to
the weight of the packaging material of their manufactured or imported products. Given
that the fee reflects the polluter pays principle, companies are motivated to reduce the
weight of the packaging material to minimise the waste generated which in turn reduces
the respective fees. New methods of packaging and resorting to refill packs were among
the actions pursued by industry (EEA, 2002). The Swedish have also mustered a similar
mechanism with the difference being that instead of collecting waste from producers by
kerb-side collection, it is deposited in bring in banks, which enables cost reductions. The
Swedish system is very successful and the recovery goals set are often met and surpassed
(EEA, 2002).

Recommendations in this regard relate to enforcement of the existing legislation. Many
organisations have opted not to comply with the producer responsibility principle and no
sanctions were taken in this regard. Lack of clear understanding on the subject could also
be the cause for the current situation. In order to incentivise organisations to associate
themselves with compliance schemes, through another legal notice, the authorities have
agreed to exempt compliant organisations from the eco-contribution tax. Again however,
these have not as yet been issued.
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Adequate human resources should be made available to ensure that the existing policies
are implemented, otherwise this would jeopardise the effectiveness of these legal
instruments. This was also repeated in The Solid Waste Management Strategy First
Update Consultation Document (2009).

Collaboration with Malta Enterprise which

maintains regular contacts and business relationships with the local business associations
such as the Malta Chamber of Commerce, Enterprise and Industry should be sought so as
to enforce regulations with business entities. This collaboration could also prove to be
beneficial for the exemption of fiscal measures.

6.4

Concluding remarks

The six recommendations described in detail above, based on the outcome of the data
analysis of the semi-structured questionnaires with the stakeholders form the mainframe
of a proposed National Waste Minimisation Policy.

According to Directive 2008/98/EC of the European Parliament and of the Council of 19
November on waste and repealing certain directives, member states are obliged to
prepare waste prevention programmes by not later than December 2013. These are
intended to either be incorporated within existing national waste management strategies
or policy programmes or be regarded as separate binding documents. To this effect,
Malta is required to formulate such a prevention programme to comply with its
obligations.
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6.5

Limitations of the study

This study takes into account only the views of the stakeholder involved in the waste
management sector. The opinion of the general public even if identified as a stakeholder
was not included within the scope of this study.

Two of the main stakeholders identified did not participate in this research, these being
the Office of the Prime Minister and the Chamber of Commerce, Enterprise and Industry
due to other commitments.

Since the group of stakeholders is constituted from a limited number of organisations,
statistical analysis could not be conducted due to the small sample size, but instances
where such tests could be incorporated were identified.

6.6

Further research

Integrated waste management in Malta is not an adequately researched topic and
therefore opportunities for further research are vast. One such example would be the
analysis of responses from respresentative groups of the general public with respect to
the current situation and their opinions on which future scenario is most probable. This
would assess whether the general public is aware of the bleak reality with respect to
waste management in Malta or whether they believe that because they occasionally
recycle their waste they satisfy their social responsibility.

Another interesting opportunity for further research related to this study would be the
translation of these recommendations into policies. A pilot project within a locality could
be launched and its success or failure to reach pre established targets would be
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determined. This however would involve the participation of different stakeholders and
the opportunity of external funding.
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Integrated Waste Management in Malta – Future Scenario Development

I am a graduate student reading my Master’s degree in Sustainable Environmental Resource
Management at the University of Malta, in collaboration with James Madison University of the
United States.
Currently, I am working on my Masters dissertation entitled Integrated Waste Management in
Malta – Future Scenario Development. The primary objective of my dissertation is to assess the
sustainability of the current waste management practices in particular with respect to municipal
solid waste. To this effect, three contrasting scenarios will be developed in order to gauge
plausible future outlooks. For each circumstance, the route from the current situation to the
future vision will be described and recommendations will be put forward.

I am inviting you to participate in this research project by completing the short questionnaire
below on behalf of the organisation you represent, if possible by not later than Monday 4 October
2010. Your input will be highly valued and much appreciated.

o

Briefly describe the role of your organisation in the waste management sector and any key
milestones achieved over the past years.
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Municipal solid waste generation

1. In 2007, the rate of municipal solid waste generation was of 648kg per capita. Statistics
published by the NSO (Solid Waste Management 2000-2008) quote 265,708 tonnes of
municipal waste collected from households in 2008. The Solid Waste Management
Strategy First Update Consultation Document issued in 2009 claims that since 2001, the
annual average increase for this stream amounts to 2.4%.
In your opinion, is this rate of municipal solid waste generation per capita sustainable?
Yes

No

If not, why?

Is the waste management issue being given due consideration and priority on the Maltese
political agenda?
Yes

No

If not, why?

2. According to the European Topic Centre on Resources and Waste Management, it is
predicted that a 25% increase in waste generation from 2005 – 2020 will occur in most EU
Members States.
Do you think that Malta will follow suit?
Yes

No

Are the current policy measures capable of tackling this projected trend?
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Waste management practices

3. Due to Malta’s limited land area, high population density and rich island biodiversity,
decisions relating to land-use change are often highly contested.
What, in your expert opinion, is the best waste disposal strategy for Malta? Please explain your
answer.

4. Waste management practice in Malta currently depends heavily on landfilling, which is
also the most common method used across the pan-European region. The Ghallis
engineered landfill was designed to last for a period of 7 years i.e. until 2013.
Should Malta continue to resort to landfilling practices, even if site selection for another
engineered landfill would prove most challenging due to restricted land-area and land-use
conflict?

5. The Thermal Treatment Plant in Marsa treats abattoir waste, clinical waste, refusederived fuel and other waste such as solvents and industrial sludges. A Waste-to-Energy
facility has been proposed in Delimara.
In your opinion, is incineration a viable alternative for Municipal Solid Waste disposal in the
Maltese Islands? Please explain your answer.
Yes

No
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What role would public perception of such an installation play?

6. Recycling amounts to 7% of the Municipal Solid Waste generated in 2007. The main two
initiatives to encourage recycling are Bring-in sites and Recycle Tuesdays. The Recycle
Tuesdays initiative involves collecting mixed recyclables directly from households, which
are then separated at a later stage at the Sant Antnin Waste Treatment Plant.
How do you think that these initiatives would compare to kerb-side collection of separate waste
streams?

Do you think the public would willingly participate in a scheme based on kerb-side collection of
separate waste?

Waste prevention and minimisation

7. Mixed municipal waste collection is free of charge in Malta. Some European countries such
as Denmark and Austria employ economic instruments to promote waste minimisation,
that is fees are imposed.
Do you think that imposing a fee for waste collection above a pre-defined weight would act as an
incentive for the public to generate less waste? Please explain your answer.
Yes

No
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If yes, how much (give a range) should such a tax should be per extra kilogram of waste above
stipulated weight? How could this measure be implemented?
Eur 2 – Eur 5
Eur 6 – Eur 10
Eur 11 – Eur 15
More

In your opinion, would there be political backing to the introduction of such a policy?

8. The main socio-economic drivers of environmental change affecting municipal solid waste
generation are demographic changes and the economic structure, which in turn affect
consumption patterns.
Are the competent authorities actively pursuing public awareness campaigns to instill the
principles of a zero-waste society?
Yes

No

Do you think that these are producing the desired effect of reducing waste generation? Why?
Yes

No
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9. Malta’s waste policy framework is modeled on the EU’s Thematic Strategy on Waste,
which focuses on waste prevention and reduction.
In your professional opinion, is Malta presently implementing enough measures for waste
prevention and minimisation?
Yes (if so, please answer next question)

No

If not, why?

If so, which of the measures implemented are working well and which are not working or working
less well?

Should Malta employ voluntary agreements, legislative requirements, economic instruments
and/or more producer responsibility schemes to achieve waste prevention and minimisation?
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Future Scenario Development

Scenarios are developed to reduce uncertainty on possible future outlooks and are constructed
with the final goal of contributing towards sustainable development. Therefore scenarios are
valuable instruments which enable policy makers to obtain knowledge and comprehend the
present situation, while emphasising any decisions to be taken in the near future.

Scenario 1: The Trend-based scenario
Current trends are being extended to the next five years, whereby the population growth of 2.6%
being registered between 2004 and 2008 persists, together with the increase in GDP (1.6% in
2008). Recycling will also experience an increase equal to 45% per annum as took place from 2004
till 2008. Municipal solid waste generation will continue to increase at a steady pace, by 2-3% per
annum.

Scenario 2: The Contrasted scenario (the extreme case)
Demographic changes are kept constant, at 2.6% increase over a five-year period. The Gross
Domestic Product which is the most widely used measure of economic activity will experience a
boost. This would entail a higher level of resource consumption which in turn would result in an
evident increase in the amounts of municipal solid waste generated. Recycling efforts are kept
constant with an annual increase of 45%. This would inevitably lead to a situation whereby the
rate at which municipal solid waste is being generated increases at an alarming rate, by more than
2-3% per year.

Scenario 3: The Horizon scenario (the most desirable future)
Total population will experience a slower increase between 2008 until 2025, that of 2.3% overall,
decreasing progressively to reach 400,300 in 2050 as projected and published by NSO in the
Demographic Review 2007. (At end 2008, the population in Malta is 413,609). The GDP will
increase steadily; however this growth will be offset by the change in consumption patterns.
Economic growth will experience decoupling from waste generation; thereby a rise in GDP would
not be equivalent to an escalation in the amount of municipal solid waste generated resulting in
less than 2-3% annual increase.
Summary of the three scenarios (columns) with the main socio-economic drivers of environmental
change which affect municipal solid waste generation (rows):
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Population
growth
GDP

Scenario 1

Scenario 2

Scenario 3

Persists at current rate
(2.6% over 5 years)

Persists at current rate
(2.6% over 5 years)

Slower rate of growth than
at present (2.3%)

Persists at current rate
of growth (1.6% per
annum)

Accelerate rate of
growth

Persists at current rate of
growth (1.6% per annum)

(a) Which one of these scenarios do you think is more likely to occur? Why?
Scenario 1
Scenario 2
Scenario 3

(b) Are the current waste management practices in place in Malta adequate to address
all of the three scenarios described above?

Yes

(if so, please answer next question)

No

If not, why?

If so, can these be rendered more efficient? How?
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(c) Should the competent authorities be monitoring changes in consumption patterns so
as to assess whether or not waste prevention and minimisation practices are
effective? Discuss.

Yes

No

(d) Decoupling of economic growth and waste generation as discussed in scenario 3 can
be brought about by changes in lifestyle and consumption patterns, in order to
effectively minimise the amount of waste being generated. Can this reality
materialise for Malta through increased public participation? Discuss.

Yes

No

Thank you for your time.
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